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kinkeT  ortkelE  igolonkeT nad sniaS satlukaF   utnabmem ulales gnay  nakirebmem
isaripsni  nad  isavitom  malad  naiaseleynep  sagut  rihka  .ini  
.7   ubI ,.TS ,inairfA isuS  TM   gnibmibmep nesod ukales  utnabmem ulales gnay
 ,isavitom ,isaripsni nakirebmem  nakirebmem narabasek nad  nupuam nahara
nakitirk  silunep adapek  ini rihka sagut nakiaseleynem malad . 
.8  ubI  cS.M ,.cS.B ,itawahtfeiM irtuP adnaN  I ijugneP nesoD ukales  nad  ubI  
atileJ hamahraM S , dp. ,.  M cs. ,  ukales  irebmem kaynab halet gnay II ijugnep nesod
rihka sagut naropal naanrupmesek imed naras nad kitirk apureb nakusam  ini . 
.9  ,nanipmiP  k nad ffats  nawayra idutS margorP   sniaS satlukaF atres ortkelE kinkeT
igolonkeT nad . 
.01   araP tabahaS  naker – naker  nagnaujrepes  102 natakgna 3. 
.11   utnabmem kaynab halet gnay kahip aumeS  malad isavitom irebmem nad
 nikgnum kadit gnay iaseles aggnih lawa irad ialum ini rihkA saguT naajregnep
utasrep utas naktubesid  , hisakamiret   sata b aynnautna  s agome  umli  nakirebid gnay  
adapek  silunep  tapad  taafnamreb . 
siluneP  iradaynem  malad  nasilunep  naropal  ini  hisam  kaynab  tapadret  nagnarukek  
atres  kutnu ,nahalasek  uti  nagned  alages  nahadnerek  silunep ,itah  amirenem   naras alages
atres  tafisreb gnay kitirk  nugnabmem hibel raga ,  kiab  naka gnay asamid  .gnatad  
 naparaH  agomes ,silunep  naropal  saguT  rihkA  ini  tapad  anugreb  igab  silunep  
iridnes  atres ,aynsusuhk  nakirebmem  raul gnay taafnam  asaib  igab  acabmep  asamid  
.nimA .gnatadnem  
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I BAB  
NAULUHADNEP  
 1.1  gnakaleB rataL  
M kududnep nad naimonokerep ayntakgnine  aisenodni   naanuggnep nakiskeyorpid
hamur rotkes id lanif igrene  aynnial rotkes nad ,laisremok rotkes ,aggnat  ,nainatrep(  
.habmatreb suret naka )nagnabmatrep nad iskurtsnok   padahret laisremok rotkes nanareP
nahutubek latot  %6,3 irad takgninem naka nakarikrepid lanif igrene   5102 nuhat adap
)rasad oiraneks( %3,6 idajnem idajnem  nuhat adap )iggnit oiraneks( %4,6 nad   .0502
isapisitnaid ulrep lanif igrene nahutubek natakgninep ayniggniT   ayapu nakparenem nagned
uluh isis id igrene isavresnok   nad tapet gnay nakajibek napatenep nagned gnukudid gnay
.nakanaskalid tapad  rebmus ,igrene nahutubek ihunemem kutnU - rebmus   igrene  remirp
nagned isamitpoid aisenodnI id ada gnay  ismusA .igrene naaideynep ledom nakanuggnem  
halas malad ek nakkusamid gnay   halada aynutas k  nakgnabmitrepid hadus igrene isavresno
iulalem  .neisife gnay igolonket nataafnamep ]1[  
 kirtsil nahutubeK  aisenodni  rep ak iskiderpid 0502 nuhat adap atip  iapacnem nak
oiraneks kutnu atipak rep hWk 112.5   oiraneks kutnu atipak rep hWk 921.7 nad rasad
.iggnit  hibel ,rasad oiraneks adap atipak rep kirtsil nahutubeK   PP( NEK tegrat irad hadner
iggnit oiraneks adaP .)4102/97  ak/hWk anerak ,NEK tegrat irad kaynab hibel tikides atip  
itrepes ,imonoke orkam ismusa isis irad naadebrep aynada   nad imonoke nahubmutrep
atres ,kududnep nahubmutrep  rotkaf itrepes ,nakirtsilaganetek sinket ismusa naadebrep  
 nad tikgnabmep satisapak nagniraj tusus  .kirtsil isubirtsid nad isimsnart id   iskeyorp
atar imonoke nahubmutrep - atar  rep nesrep 8,6 malad id kirtsil satisapak nahabmanep ,nuhat  
.nuhat rep )WG( ttawagig 7 ayntikides nakhutubmem iregen  A 5102 edoirep malad ,aynitr -
9102  satisapak nahabmanep  kirtsil  nasurahek utaus idajnem  n  isasilaer ataynret numa
imonoke nahubmutrep  ,5102 nuhat adaP .naarikrep nagned iauses kadit hadus  
,%0,5 6102 nuhat ,%9,4 iapacnem aynah BDP nahubmutrep   nakarikrepid 7102 nuhat nad
nagneD .%1,5 iapacnem aynah  ,naikimed  p aynidajret imonoke nahubmutrep natabmale  
satisapak nahabmanep adap huragnepreb naka tubesret  kirtsil tikgnabmep  m  nuhat ujune
9102  iskiderpid  atar iapacnem imonoke nahubmutrep - .nuhat rep %2,5 atar  D  ayntisife
rebmus naaidesretek   habmatid igrene igrene nahutubek   aynnuhat pait takgninem suret gnay




 igrenE isavresnoK gnatnet 9002 nuhaT 07 .oN hatniremeP narutareP malaD
 hatniremep ,hatniremep bawaj gnuggnat idajnem igrene isavresnok awhab naktanamaid
asugnep ,haread  hurules itupilem lanoisan igrene isavresnok uti nialeS .takaraysam nad ah
 nataafnamep nad ,naahasugnep ,naaideynep nataigek utiay ,igrene naalolegnep pahat
.igrene ayad rebmus isavresnok atres igrene   aynsinkeT igrene tiduA   sesorp iagabes
taafnamep isaulave  atres igrene natamehgnep gnaulep isakifitnedi nad igrene na
 igrene rebmus anuggnep nad igrene anuggnep adap isneisife natakginep isadnemoker
 igrene isavresnok akgnar malad ]2[  
nanugnab nakapurem lisremok nanugnaB  igrene isavresnok tegrat   aynrotkes gnay
 aguj ajas utneT .nahatniremep gnudeg itrepes kilbup nanayalep rotkes adapek gnologret
 aynmumu adap anerak ,raseb pukuc gnay kirtsil igrene nakosap nakhutubmem naka
 gnay kirtsil igrene nakanuggnem ajas utnet taubid kilbup nanayalep nanugnab  kutnu raseb
 ratikesid nupuam iridnes uti nanugnab malad id kiab kirtsil nahutubek ipukucnem
 tapad ajas utnet tasep gnay kilbup nanayalep nanugnab nanugnabmeP .tubesret nanugnab
ab id kirtsil nahutubek ihunemem kutnu raseb pukuc gnay kirtsil igrene pareynem  nanugn
apret gnay ayad satisapak aynraseb nakanerakid ,iridnes uti  nahutubek nad gnas
3[.aynkirtsil ] 
)SJPB( laisos nanimaj aragneleynep nadaB  naajrekaganeteK   nanugnab utas halas
urabnakep id ada gnay lisremok  J 1 kajes nakiridid  4102 ilu up margorp nakapurem  kilb
onoke laisos okisir isatagnem kutnu ajrek aganet igab nagnudnilrep nakirebmem gnay  im
naaraggneleynep nad utnetret sa emsinakem nakanuggnem ayn  iagabeS .laisos isnaru
n agabmel  gnay naajrekaganeteK SJPB laisos isnarusa gnadib malad karegreb gnay arage
had gnadnu anaskalep nakapurem )oresreP( SJPB amanreb ulu -  laisos nanimaj gnadnu
 ajrek aganet  nanimaj margorp nakgnabmegnem ,aynnial gnabmekreb aragen aynlah itrepes
 nakrasadreb laisos ytiruces laicos dednuf atresep helo ianadid gnay laisos nanimaj utiay ,  
m nad ajrekep takaraysam adap satabret hisa  rotkes id  lamrof . 4[ ] 
 aracnawaw lisah nakrasadreB amasreb nakukalid halet gnay  ats  ,MDS ff B  kapa
irbef   naksalejnem awhab  K SJPB rotnak naajrekaganete  gnay   id tamalareb  ukgneT .lJ
62 .oN nidibA laniaZ  uaiR ,urabnakeP atoK  gnudeG . SJPB   ini urabnakep naajrekaganetek
 kilbup mukuh nadab isnatsni sataid iridreb anamid gnay tasup hatniremep helo nugnabid
 .aragen kilim ahasu nadab irad naigab nakapurem naajrekaganetek sjpb aynalumes gnay
 gnudeG SJPB  naajrekaganeteK  4 ikilimem  nanugnab  hanat sataid  2m 000.51 saules  




.pisra nad allahsum ,alua gnudeg   4 aratnaid utas halaS  igrene nakanuggnem gnay nanugnab
raseb pukuc  nanayalep gnudeg utiay , i d in nagned nakitkubi  nagnutihrep   satisnetni
,81 ialin nagned neisife radnats ihibelem gnay igrene ismusnok 18  naluB/²m/hWk   nad
 ralos rakab nahab nahigat ayaib irad raulid raseb pukuc aynnalub pait gnay kirtsil nahigat
tes rotareneg  . ayngnaruK   nauhategnep  padahret  igrene tameh ukalirep alop  halai gnudeg  
amatu  nem gnay kirtsil natalarep kaynab nakbabes id layn id nad raseb ayad nakanugg  naka
k maj aggnih naamasreb araces  tubesret gnudeg ,rihkareb ajre em  irad tasup nakapur
bup nanayalep oisarepo satifitka nad kil ajrekeb gnay nawayrak nad ffats hurules irad lan . 
B  ifiw utiay aynaratnaid kilbup satilisaf aparebe renroc  ,pivv gnaur ,iusuynem gnaur ,
 ,namunim susuhk nignidnep iramel  kar nad ,resnepsid regrahc   aynaumes gnay isgnufitlum
.kirtsil igrene naktaafnamem  S  amatu rebmu B gnudeg adap nakanugid gnay igrene SJP  
.TP kirtsil irad lasareb utiay naajrekaganetek  adap gnasapret ayad nagned oresreP NLP  
05.14 utiay amatu rotnak gnudeg  alua kutnu AV 000.33 nad AV 0  tes rotareneg ayad nad
 metsis iagabes asahp 3 avK 88 ukcab p .madap kirtsil akitek   
 halet gnay kirtsil nahigat atad iraD 21 amales narayabmep latot helorepid  (  aud
saleb .pR ratikes lanimon akgna tapadid 8102 nuhat adap rihkaret nalub ) 719.609.523  .
 nalub id idajret iggnitret gnay kirtsil nahigat narayabmeP rebmevoN   lanimon nagned
.pR 222.931.03  lub id idajret hadneret gnay kirtsil nahigat narayabmep nad  nagned iluj na
423.91.pR lanimon 715.  SJPB rotnak kirtsil nahigat narayabmep ayaib nialeS .
g naisarepognep rakab nahab ayaib nakraulegnem aguj urabnakep naajrekaganeteK  ,tesne
 nakiabrep ,madap kirtsil taas adap nakanugid ini tesneg nisem rotamrofsnarT   nad
 nagned asahp 3 avK 88 nakanugid gnay tesneg satisapaK .isubirtsid nagniraj naarahilemep
ayaib urabret igolonket nakanuggnem muleb tesneg anerak retil 571 iknat satisapak   gnay
 nasanamep kutnU .raseb pukuc madap kirtsil adap tesneg naisarepognep kutnu nakraulekid
ebes maj/ralos retil 9.91 nakulrepid leseid tesneg .nabeb nagned nakgnubuh id mul  
 SJPB nagned amas gnay laisos nanimaj margorp gnadib id karegreb gnay isnatsnI
eteK .TP halada naajrekagan   nakapurem gnay )nuisneP isnarusA nagnubaT( nepsaT
 lisah iraD .amas gnay ajrek margorp nad lanoisarepo nataigek ikilimem rotitepmok
.TP ffats nagned aracnawaw   nepsaT  mot kapab  ikilimem ini gnudeg awhab naksalejnem
p satilisaf aparebeb  ,namunim susuhk nignidnep iramel ,renroc ifiw utiay aynaratnaid kilbu
 kar ,resnepsid regrahc   .kirtsil igrene naktaafnamem aynaumes gnay isivelet nad
 naiakamep nahigat ikilimem nepsaT .TP ,naajrekaganeteK SJPB nagned nakgnidnabiD




nad AV 005.14 rasebes kirtsil  raulid tubesret ayaib   ralos rakab nahab nailebmep ayaib
 hadus natalarep aparebeb anerak hadner hibel nepsaT .TP nahigat ayaiB .tesneg kutnu
meh igolonket nakanuggnem gnem minim gnay gnudeg pesnok nad igrene ta  nakanug
.irah gnais adap ayahac  
B  lisah nakrasadre  nad aracnawaw  nagned lawa natamagnep irbef kapab MDS ffats  
 gnudeg id  SJPB aynaratnaid iumetid gnay nahalasamrep aparebeb ada ,naajrekaganetek  
 gnay gnudeg naadaek ,kacnup nabeb imalagnem gnires  Wk adap BCM  retem h  gnires
imalagnem  pirT S ,  imalagnem gnire CA roserpmok adap nauggnag  , ulaL   isisop  isalatsni
 rosnednok CA  ilps noteb nemes helo gnalahret gnay t ,  naayahacnep metsis aparebeb nad
 nakanuggnem muleb igolonket  igrene tameh  ini nahalasamrep iraD . revo - ayn   naiakamep
 ajas anam kirtsil natalarep helo nakbabesid iuhatekid muleb gnudeg adap ayad nad  
 gnamem  ulrep aggnihes sorob isakidniret anerak aynigrene naiakamep isaulave id ulrep
natamehgnep nakukalid  kadit raga  m  ugnaggne  satifitka takaraysam padahret nanayalep  .  
taus nakrawatid akam ,sataid nahalasamrep inagnanem kutnU  isulos u  isavresnok
igrene  fitkefe pukuc nad nama hibel gnay   utiay edotem aparebeb nagned  tameH ukalireP
 ,igrenE ygolonhceT edargpU ,gnittiforteR  , igrene nemejanaM  nippilC kaeP  g  upmam gnay
 .lisremok alaks kiab nanugnab adap kacnup nabeb iskuderem kutnu  aguj ayntujnaleS
 utiay nakanugid gnay edotem ayaib sisilana nakukalem sessa laicnanif s tnem   naujutreb
 gnay ayaib natamehgnep raseb aparebes iuhategnem  nakukalem ulaL .nakraulekid halet
 edotem nagned imonoke sisilana sisylana tifeneb tsoc   retemarap nagned doirep kcabyap  .
B  edotem aparebe ini   raga kirtsil igrene naiakamep nakisneisifegnem kutnu naujutreb  asam
gnatadnem  aanuggnep  naajrekaganeteK SJPB gnudeg id kirtsil igrene n  adap kujurem
 radnats isaluger   helo nakraulekid  gnatnet 9002 nuhaT 07 .oN hatniremeP narutareP
igrenE isavresnoK  .neisife hibel idajnem kirtsil igrene naanuggnep raga aynisgnuf  
M  nahalasamrep aparebeb irad aka  isavresnok ayapu nakukalem nigni itilenep ini
gnudeg adap igrene  K SJPB urabnakep naajrekaganete  p babes  nakparenem ayngnitne
 naanuggnep  agajnem nad igrene sisirk ignaremem imed neisife araces kirtsil natalarep
tek  naidesre  helo akaM .kirtsil igrene nakosap  naitilenep nakukalem kiratret silunep uti
ianegnem  SILANA SI  EP GNAUL   IULALEM KIRTSIL IGRENE ISNEISIFE
IGRENE ISAVRESNOK   ADAP  NAAJREKAGANETEK SJPB GNUDEG






2.1       halasaM nasumuR  
:halada ini naitilenep irad halasam nasumur nupadA  
.1  M  asib aggnihes kirtsil igrene naanuggnep irotsih tahile  sorob uata tameh nakatakid
? 
.2   igrene natamehgnep ayapu gnaulep nad nasorobmep irad kapmad isakifitnedigneM
 .nakanugid gnay kirtsil natalarep irad  
.3   kutnu nakukalid gnay ayapu anamiagaB up nabeb nanurunep  haletes kacn
 aynnakparetid gnippilc kaep  ? 
 
3.1       naitileneP naujuT  
: halada ini naitilenep irad naujut nupadA  
.1  .gnudeg nanugnab adap )EKI( igrenE ismusnoK satisnetnI ialin sisilanagneM  
.2  sisilanagneM  nok gnaulep nad nasorobmep raseb aparebes  igrene isavres  adap
kirtsil natalarep . 
.3   sisilanagnem akitek nabeb rotkaf hisiles   nakparetid gnippilc kaep   adap  gnudeg
.urabnakep naajrekaganetek SJPB  
.4  ispo nakrawaneM  .igrene tameh gnaulep nad isnetop padahret isadnemoker  
 
4.1    naitileneP nasataB  
 : halada ini naitilenep halasam nasataB  
.1  Di  SJPB gnudeg adap kirtsil igrene natamehgnep gnaulep tahilem naksukof
.urabnakep naajrekaganetek  
.2  M  irad igrene natamehgnep ayapu sahabme .lisremok rotkes     
.3  adap itamagnem aynah naksukof id igrene natamehgnep ayapU  .nanayalep gnudeg  
.4   ayapU tnemeganam   igrene gnippilc kaep   isavresnok adap aynah naksukof id
 nakadnit nagned igrene ygolonhcet edargpu . 
 
5.1       naitileneP taafnaM  
halada ini naitilenep irad taafnaM : 
.1  M  uata tameh nakatakid asib aggnihes kirtsil igrene naanuggnep irotsih iuhategne
 .sorob  
.2  M    irad igrene natamehgnep ayapu gnaulep nad nasorobmep irad kapmad iuhategne




.3   iuhategneM nabeb rotkaf hisiles   nakparetid haletes c kaep gnippil   adap  gnudeg




II BAB  
AKATSUP NAUAJNIT  
 1.2  tiakret naitileneP  
 igrene isavresnok nad natamehgnep gnaulep asilana nagned tiakret gnay isnerefeR
.ianegnem aynmulebes naitilenep irad tahilid tapad  
  naayahacnep metsis adap kirtsil igrene naanuggnep isneisife natakgninep sisilanA“
 .”gnalam atok haread pisra nad mumu naakatsuprep gnudeg id renoitidnoc ria nad
 nad naayahacnep metsis adap igrene isneisefe naktakgninem kutnu nakukalid ini naitileneP
metsis  nanignidnep  atad nakanugnem nagned EKI edotem nakanuggnem ini naitileneP .
 nakanugid aguj EKI nagnutihrep ,nagnapal atad nalibmagnep nad rednukes atad ,remirp
nalubrep igrene ismusnok satisnetsni ,kirtsil igrene ismusnok alop nakutnenem kutnu   kiab
nep isis  halada ini naitilenep irad lisaH .nagnaur nignidnep nad naayahac  nagned
 DEL upmal naanuggnep  ebut nad ttaw 81   DEL  blub  INS radnats nahunemep nad ttaw 9
30 - 5756 - kutnu natamehgnep lisah naktapadid ,1002   96.91 rasebes naayahacnep metsis
uata irah/hWk   7,095 nagned natamehgneP .nalub/hWk   nagned CA ajrek naklaminimem
iauses uhus  gnay lanoisnevnok CA naitnaggnep radnats   itnagid nuhat 5 irad hibel aynaisu
CA nagned  lisah naktapadid nad retrevni igolonket   irah/hWk 68,941 rasebes natamehgnep
uata  .nalub/hWk 8,594.4   kutnu igrene tameh airetirk ihunemem hadus ini naitilenep iraD
gnutihrep nakukalem muleb ipatet naka nanignidnep nad naayahacnep alaks  sisilana na
isatsevni nad ayaib  [5]. 
A“ nagnomal malsi satisrevinu id kirtsil ayad naiakamep isneisife sisilan  .”
 tameh gnaulep nad nuhatrep igrene ismusnok iuhategnem kutnu taafnamreb ini naitileneP
 nad mulebes nakgnidnabmem nad nakanugid gnay kirtsil natalarep nakrasadreb igrene
 edotem nakanuggnem ini naitileneP“ .igrene tameh gnaulep ayapu nakukalid haduses EHP  
ned  .natamagnep ,narukugnep irad helorepid gnay rednukes atad nad remirp atad naijak nag
 ,ini naitilenep adap nakanugid aguj EKI nagnutihrep ,EHP edotem naanuggnep nialeS
 metsis adap igrene tameh gnaulep iracnem kutnu halai nakanugid gnay nagnutihrep
nignidnep  na renoitidnoC riA   nanignidnep kutnu nakulrepid gnay igrene naiakamep apareb
 halada ini naitilenep irad rihka lisaH ,nagnaur  natamehgneP gnauleP isatnemelpmi haleteS
R naregirfer habugnem nagned )OSE( igrenE -  nobrakordih tnaregirfer nagned )noerF( 22




ialin nad )CA( aradu naisidnokgnep -  satisrevinU amatu gnudeg id hadner hibel gnay ialin
.nuhat rep 2m / hWk 14,402 idajnem nagnomaL malsI   pukacnem hadus ini naitilenep iraD
 edotem  nakukalem muleb nad licek alaks hisam numan ayaib sisilana nad ,EHP ,EKI
imonoke sisilana  6[ ]. 
 gnudeG naayahacneP metsiS adap kirtsiL igrenE natamehgneP gnauleP sisilanA“
 naiakamep nakisneisifegnem kutnu taafnamreb nakukalid ini naitileneP .”MGU ITETJ
rene  satisnetni nad upmal sinej nakutnenem nagned ayahac atat metsis irad kirtsil ig
 edotem nakanuggnem itileneP .nahutubek nagned iauses raga tapmet utausid naayahacnep
 ,gnittiforteR  nagned ayahac atat metsis adap isneisife nakukalem kutnu edotem utiay
kukalem  gnay natalarep itnaggnem utiay aynduskam gnay arates nenopmok naitnaggnep na
 tameh hibel idajnem sorob gnay irad naayahacnep metsis kirtsil igrene ismusnognem
 irad rihka lisaH .aynmulebes gnay nagned arates gnay isakifiseps nagned ipatet igrene
 ini edotem  ITETJ gnudeg ayahac atat metsis adap kirtsil igrene natamehgnep gnaulep utiay
atar )048/W63 DLT( 8T upmal nad kinortkele tsallab nakanuggnem nagned MGU -  atar
 ratikes uata 701 irad nednopser 58 ukalirep nagneD .hWk 183.023.2 rasebes nalubrep
ad kusam )%4,97(  ihibelem ini isatsevni nailabmegnep utka ,ipatet nakA .kiab irogetak mal
 kadit ini sinej igrene natamehgnep gnaulep laisnanif araces aggnihes ,nuhat 5
m nakanugid kutnu nakgnutnugne  7[ ]. 
 “ isavresnok nad natamehgnep gnaulep sisilanA   gnudeg adap igrenE  naakatsuprep
s.h nameos  urabnakeP  kutnu taafnamreb nakukalid ini naitileneP .”  nakajibek iuhategneM
 nakukalem kutnu nakukalid gnay igetarts atres kirtsil igrene naanuggnep malad
 imonoke nad sinket iges irad natamehgnep  .)laicnanif( otem nakanuggnem itileneP  ed
edargpU   ,gnittiforteR ,ygolonhceT  sisilana nakanuggnem atres ,igrenE tameH ukalireP nad
 utiay ayaib laicnaniF   tnemssessA igrene natamehgnep isnetop naktapadnem kutnu  lisaH .
 halada ini naitilenep irad rihka mem nagned isadnemoker nakireb  larep naitnaggnep  nata
.rosnes nahabmanep atres acak sinej naitnaggnep nad igrene tameh hibel gnay kirtsil  
 akgnaj nad 069.095.914.pR rasebes halada nuhat 1 amales naktapadid gnay nagnutnueK
nailabmegnep utkaw  .nuhat 45,0 amales halada ladom   irad igrene isavresnok nakukaleM
 aynnuhatrep tamehid tapad gnay nagnutnuek akam aradu atat nad nagnarenep iges
 utkaw akgnaj nad 000.047.722.pR rasebes isatsevni nagned 869.095.914.pR iapacnem
.nuhat 45,0 amales isatsevni nailabmegnep  D  airetirk ipakgnelem hadus ini naitilenep ira
 iracnem  muleb numan imonoke nad laicnanif kepsa irad igrene natamehgnep gnaulep




“  napareneP nagned aggnaT hamuR kirtsiL igrenE ismusnoK natamehgneP kaeP  
gnippilC   nad noitavresnoC cigetartS  bnakeP atoK id ura  nakukalid ini naitilenep ”
gnem kutnu taafnamreb  iuhate  urabnakeP id aggnat hamur kirtsil igrene natamehgnep
 naparenep nagned kacnup nabeb nalaggnemep   nad isavresnok igetarts . P  itilene
 nakanuggnem  napareneP edotem  gnippilC kaeP   nad noitavresnoC cigetartS  .  rihka lisaH
 halada ini naitilenep irad  anerak igrene natamehgnep kutnu kiabret nanabebmep satifitka
 93,821 rasebes igrene natamehgnep isnetop nagned atar hibel kirtsil nabeb alop taubmem
ebret nabeb rotkaf nakianek nad ,%99,34 rasebes uata ajrek irah/hWM  .%78,21 utiay ras
 .igrene naanuggnep isis irad natamehgnep ijakgnem hadus ini naitilenep iraD  numaN
nakgnabmegnem muleb  ek gnadnap tudus irad natamehgnep  naimonoke  [8]. 
 aynah uluhadret naitilenep ,awhab naktapadid tiakret naitilenep nakrasadreB
 naitilenep adap aggnihes ,igrene isavresnok nad igrene tidua pahat iapmas sahabmem
s  aynah kadit ,nakanugid gnay nasahabmep nakgnabmegnem itilenep ayntujnale
,tidua atad naktapadnem  ayaib sisilana naijak nakhabmanem itilenep ipatet  , gnippilc kaep  
 sisilanagnem kutnu naujutreb ini imonoke sisilana nahabmaneP .imonoke nad
 natalarep isadnemoker nakisatsevnignem kutnu nakraulekid halet gnay ayaib nailabmegnep
igrene natamehgnep utaus irad . gnippilc kaeP  kutnu naujutreb   naatnimrep ignarugnem
kacnup nabeb edoirep adap kirtsil ayad   kutnu naujutreb ayaib sisilana nakgnadeS
 kiab kirtsil naiakamep narayabmep kutnu nakanugid gnay naraulegnep ayaib sisilanagnem
 naka gnay naitilenep adap aggniheS .natamehgnep aynnakukalid mulebes uata haduses
 nakukalid 4 sahabmem itilenep ayntujnales  abmep ,igrenE isavresnoK ,tiduA ,utiay nasah  
gnippilc kaeP , .imonokE sisilanA nad ,ayaiB sisilanA  
 
 2.2  igrenE tiduA  
 kutnu sesorp haubes iagabes nakisinifedid tapad anahredes araces igrene tiduA
 nad ,igrene nakanuggnem gnay kirbap uata nanugnab haubes anam id isaulavegnem
 halada igrenE tiduA naujuT .igrene ismusnok ignarugnem kutnu gnaulep isakifitnedignem
akukalem kutnu  iauses nalajreb uata nakiaselesid halet tidua irad kejbus awhab isakifirev n
 haleteS amiretid nad iujutesid halet gnay kitkarp nad ,isaluger ,radnats nagned
 isaluklak utaus iulalem tubesret lisah asilanagnem igrene rotidua ,iju lisah naktapadnem
nem nagned  lisah naidumeK .)nagab ,lebat aynlasim( ada gnay gnukudnep iretam nakanugg
 gnay natalarep paites irad ialumid ,igrene acaren nusuynem kutnu nakanugid tubesret iju




isife  ,uti haleteS .igrene ayaib natamehgnep gnaulep aynkadit ada nad natalarep isne
 taafnam nad aynayaib naarikrep ,gnaulep paites padahret icnir hibel naijugnep nakukalid
nahilip irad - apad kadit igrene rotidua ,lah aparebeb malaD .nakutnetid halet gnay nahilip  t
 uata aynokiser tagnignem ,susuhk isatsevni utaus ianegnem isadnemoker nakirebmem
ka igrene rotidua ,ini lah malaD .raseb ulalret aynisatsevni latot anerak  nakirebmem na
 isadnemoker utaus  ,upmaL naitnaggnep aynlasim( tala naitnaggnep ianegnem
a natamehgnep tal -  lisaH .)resnepsiD ,VT ,CA ,retupmoK itrepes aynnial gnay kirtsil tala
 iatresid isadnemoker taumem gnay icniret naropal apureb naka icniR igrenE tiduA rihka
 tilus pukuc mumu araceS .aynnaanaskalep margorp atres tiakret ayaib nad taafnam nagned
nem kutnu  .igrene tidua iulalem isakifitnediid tapad gnay natamehgnep aynraseb naklupmiy
 nupilakes ,itrareb pukuc gnay halmuj itakednem aynasaib natamehgnep ,utigeb numaN
 lawa igrene tidua ,rasak kujnutep iagabeS .anahredes gnilap gnay igrene tidua iulalem
akparahid  icniret igrene tiduA .%01 rasebes natamehgnep isakifitnedignem tapad n
 hagnenem akgnaj kutnu hibel uata %02 rasebes natamehgnep iapacnem tapad ilakgnires
gnajnap nad  . utiay ,pahat 2 idajnem igabret igrene tidua napahaT  [ 92 ]: 
 
 1.2.2  lawA igrenE tiduA  
tiduA   kadit ,lawa atad nalupmugnep nakapurem nauluhadnep lawa igrene
 .aidesret gnay atad nakanuggnem aynah nad higgnac gnay isatnemurtsni nakanuggnem
 ,anamiagab ,anam id atad nalupmugnep nakapurem lawa igrene tidua nial atak nagneD
 apa igrene sinej nad ,apareb  irad helorepid ini ataD .satilisaf utaus helo nakanugrepid gnay
 nahurulesek nad nanugnab adap aynmulebes nalub uata nuhat igrene naanuggnep natatac
:utiay naanaskalep pahat agit irad iridret lawa igrene tiduA .aynnapakgnelek metsis  2[ 4] 
.1  kifitnedi nakukaleM  igrene sinej turunem igrene ayaib nad halmuj apareb isa
.aynapakgnelek nad nanugnab helo nakanugrepid gnay  
.2   nad nanugnab irad metsis/naigabrep igrene ismusnok isakifitnedi nakukaleM
.aynnapakgnelek  
.3   asib uata iskudorp naraulek nad igrene nakusam iskerokgneM  nagned tubesid
igrene satisnetni  
hakgnal apureb lawa igrene tidua irad lisaH -  hakgnal  gnipeek esuoh  ayaib apnat
rebmus ratfad nad ,hadner ayaib nagned uata -  tiduA .atayn gnay igrene nasorobmep rebmus





 2.2.2  icniR igrenE tiduA  
 ikidileynem kutnu nemurtsni iakamem nagned yevrus nakapurem icnir igrene tiduA
natalarep -  araces asilana nagned naksuretid ayntujnales gnay ,igrene iakamep natalarep
 gnisam padahret icnir - purg ,natalarep ,nenopmok gnisam -  gnay nenopmok purg
 helo ismusnokid gnay igrene halmuj isakifitnedignem anug nanugnab ipakgnelem
naigab ,nenopmok ,natalarep -  tapad aynrihka adap aggnihes ,nanugnab irad utnetret naigab
nab nahurulesek igrene narila nususid  igabid tapad icnir igrene tidua rudesorP .nanug
:tukireb iagabes amatu hakgnal napaled maladek  2[ 4] 
 naigab isakifitnedignem ,itilet araces tidua nakanacnerem utiay naanacnereP .1
natalarep uata naigab -  nakanacnerem nad igrene anuggnep amatu natalarep
akamep .tidua mit igab neisife araces aidesret gnay utkaw nai  
 itupilem ,aidesret gnay rasad atad naklupmugnem utiay rasad atad nalupmugneP .2
.gnudeg naanuggnep lawdaj nad iskudorp nataigek nad igrene naanuggnep  
ijugnep nakukalem utiay natalarep naijugnep ataD .3  naktapadnem nad isarepo na
.aynranebes gnay isarepo isidnok adap urab atad  
.4   kusamret ,naklupmukid halet gnay atad asilanagnem utiay atad asilanA
 nad natalarep isneisife gnutihgnem ,kifiseps igrene kifarg nakrabmaggnem
 taubmem  ecnalab metsis  nad icirtcele .ecnalab yt  
.5  arac isakifitnedignem utiay hadner ayaib nagned/ayaib apnat isadnemokeR -  arac
 nad naarahilemep ,isarepo  gnipeekesuoh  nasorobmep nakgnalihgnem naka gnay
kiabrepmem uata igrene i .isneisife  
.6   gnaulep isakifitnedignem utiay ladom isatsevnI  gnay igrene natamehgnep
.isatsevni nakulremem  
 naanaskalep anacner salej nagned nakrabmaggnem utiay naanaskalep anacneR .7
 kutnu naahasurep helo nakulrepid gnay hakgnal aumes taumem gnay
.isadnemoker nakparenem  
 
igrenE tiduA narutareP      3.2  
rutareP 1.3.2  natamehgneP gnatneT 2102 nuhaT 31 romoN MDSE iretneM na
kirtsiL aganeT naiakameP  
 taya 4 lasap kirtsil aganet naiakamep natamehgnep naanaskalep malad II BAB adaP




B nad arageN  malad duskamid anamiagabes NMHB nad ,DMUB ,NMUB gnudeG nanugna
.ayahac atat nad aradu atat metsis iulalem naktiakid furuh b nad a furuh II lasap  
 kirtsil aganet naiakamep natamehgnep nakatagnem 2 taya 4 lasap adap naidumeK
G nanugnaB kutnu aradu atat metsis  ,DMUB ,NMUB gnudeg nanugnab atres arageN gnude
 a furuh 1 taya adap duskamid anamiagabes CA nakanuggnem alibapa NMHB nad
:arac nagned nakukalid  
  nakanuggnem nagned igrene tameh CA nakanuggneM .1  retrevnI  ayad nagned
.nagnaur naraseb nagned iauses  
 nakanuggneM  .2  tnaregirfer .nobrakordih sinej  
  helo gnusgnal anekret kadit gnay isakol adap CA roserpmoK tinu naktapmeneM .3
irahatam ayahac  
 .4   gnasamem nakanugid kadit nagnaur akij CA nakitameM  retemomreht  nagnaur
nagnaurid uhus uatnamem kutnu  
tagneM .5 42 rasikreb uhus nagned ajrek gnaur utiay INS iauses uhus ru -  nad Cº72
72 rasikreb uhus nagned rodirok nad ybbol  gnaur - .Cº 03  
tinem 03 nad nakanugid mulebes tinem 03 lartneC CA nakisarepogneM .6   mulebes
.rihkareb ajrek maj  
 .7   gnay irahatam sanap ignarugnem tapad gnay utnetret acak sinej nakanuggneM
 .imala naayahacnep ignarugnem kadit numan nagnaur maladek kusam  
 atat metsis iulalem kirtsil aganet naiakamep awhab naksalejid 3 taya 4 lasap adaP
ya adap duskamid anamiagabes ayahac :arac nagned nakukalid b furuh 1 ta  
.aynnakutnurep iauses igrene tameh upmal nakanuggneM .1  
. saih upmal naanuggnep ignarugneM .2  
 nakanuggneM .3  tsallab .noen upmal adap kinortkele  
nagned iauses gnay naayahacnep kutnu mumiskam kirtsil ayad rutagneM .4  
    .)INS( aisenodnI lanoisaN radnatS  
( utkaw rutagnep nagned sitamoto ralkas nakanuggneM .5 remit       ayahac rosnes uata )
( llecotohp .saret nad rodirok ,namat upmal kutnu )  
.nakanugid kadit akij gnudeg nanugnab nagnaurid upmal nakitameM .6  
.7  ahac naktaafnameM     iarit akubmem nagned irah gnais adap )irahatam( imala ay






 4.2  igrenE tiduA radnatS  
 1.4.2  30 INS - 6916 - .gnudeG nanugnaB adaP igrenE tiduA rudesorP gnatneT 0002  
 tdua radnatS  gnatnet isireb ini )INS( aisenodnI lanoisaN radnatS irad igrene
 pahat aparebeb adA .salej gnay akitametsis nagned igrene tidua nakukalem kutnu rudesorp
 igrene tidua ,napaisrep ,naanacnerep pahat irad ialumid igrene tidua nakukalem kutnu
 igrene tidua ,lawa  nasilunep nad igrene natamehgnep gnaulep isadnemoker aggnih icnir
utas halada ini radnatS .igrene tidua rihka naropal -  igrene tidua rudesorp radnats aynutas
adap  iakapid gnay gnudeg nanugnab  62[ ]. 
 
5.2   igrenE ismusnoK satisnetnI  
 igrenE ismusnoK satisnetnI  kutnu nakanugid gnay halitsi nakapurem )EKI(
aynraseb iuhategnem   adaP .)nanugnab( metsis utaus adap kirtsil igrene naiakamep
ismusnoK satisnetnI ayntakekah   igrene ismusnok aratna naigabmep halada )EKI( igrenE
dep turuneM .gnudeg nanugnab saul nautas nagned  igrene isavresnok naanaskalep namo
 malad lanoisaN nakididneP nemetrapeD nagnukgniL id aynnasawagnep nad kirtsil
 laisremok gnudeg nanugnab nad gnudeg kutnu igrene natamehgnep isatserp nakutnenem
adapek ucagnem tapad  abes naktahilrepid gnay EKI ialin radnats tukireb iag  1[ 3 : ]  
reB gnudeG kutnU lebaT 1.2 - 3[ CA 0] 
airetirK  )naluB/2m/hWk( kifisepS igrene ismusnoK  
neisifE tagnaS  5,8 irad licek hibeL  
neisifE  41 irad licek nagned iapmas 5,8  
neisifE pukuC  5,81 irad licek hibel nagned iapmas 41  
soroB   raseb hibeL 5,81 nagned amas  
 
lebaT 2.2  reB kadiT gnudeG kutnU - 3[ CA 0] 
airetirK  )naluB/2m/hWk( kifisepS igrene ismusnoK  
neisifE tagnaS  4,3 irad licek hibeL  
neisifE  6,5 irad licek nagned iapmas 4,3  
neisifE pukuC  4,7 irad licek hibel nagned iapmas 6,5  







: EKI ialin gnutihgnem kutnu nakanugid gnay sumur naamasrep tukireB  
 
m/hwK( EKI 2  : )
 
� latoT  ismusnoK  igrenE  kirtsiL
sauL  aerA
   )1.2(  
 
5.2  1.  nagnareneP metsiS  
 rutagnem gnay metsis utaus halada naayahacnep uata nagnarenep metsiS
 ,nagnarenep metsis iuhategnem kutnU .nataub nupuam imala tafisreb kiab naayahacnep
 utiay nakanugid gnay nautas aparebeb iuhatekid ulrep  suonimuL xulF  ujal nakapurem gnay
 gnay ayahac rebmus utaus helo iskudorpid gnay ayahac satitnauk uata ayahac isime
 nautas malad nakataynid )nemuL(  2[ 3]. 
 suoinimuL isneisifE .A )isakifE(  
 ayahac isime ujal aratna nagnidnabrep nakapureM  )nemuL(  gnay kirtsil ayad nad
anugid  .ayahac iskudorpmem kutnu nak  isakifE  nautas nagned nakataynid ini
.)ttaW/nemuL(  
 .B sanimulI naayahacnep takgnit uata )E( i  
 .tubesret ayahac helo iranisid gnay naakumrep saul rep isime ujal nakapureM
( nautas nagned nakataynid ini naayahacnep takgniT m/nemuL 2  halmuj gnutihgnem kutnU .)
:naamasrep nakanuggnem tapad )n( nakulrepid gnay upmal  
 
 n  =  
𝐸 𝑥 𝐴
F x Fu  x fll
    )2.2(        
upmal halmuJ =    n :anamiD  
  )xul( isnanimulI =    E  
  )2m( naakumrep sauL =    A  
  )nemuL( ayahac rebmus helo nakraulekid gnay ayahaC =     F  
   =   uC ytilitU fO tneiciffeoC  
   = FLL rotcaF ssoL thgiL  
 
.2 5 2.  aradU ataT metsiS  
 nakiladnegnem kutnu aradu halognem sesorp utaus halada aradu atat metsiS
 agajnem kutnu aynnarageynep nad ,aradu satilauk ,fitaler nababmelek ,nagnaur rutarepmet
 utaus malad id adareb gnaroeses akij .nagnaur inuhgnep igab nanamaynek nataraysrep




 ranis nagned irah gnais adap akubret gnaur adap adareb akitek aguj utigeb ,namayn gnaruk
 amatu lah aud naktabikaid ini laH .namayn gnaruk asaret naka hubut ianegnem irahatam
repmet inkay  helo nakhutubid gnay nagned iauses kadit tubesret aradu nababmelek nad ruta
 ihuragnepmem tagnas nagnaur utaus malad nababmelek nad uhus isidnoK .hubut
 helorepid tapad namayn asaR .tubesret nagnaur id adareb gnay inuhgnep nanamaynek
reb nagnaur uhus alibapa  Cº42 aratna rasik –  55 aratna aradu nababmelek nagned nad Cº72
-  natalarep nakanugid akam tubesret naknigniid gnay isidnok iapacnem kutnU .%56
 nad nigna sapik itrepes aradu kujeynep  gninoitidnoc ria  aradu naisidnokgnep metsiS .)CA(
 uata  gninoitidnoc ria id   igrene anuggnep natalarep nakapurem laisremok gnudeg haubes
 awhab nakarikrepid nakukalid gnay yevrus iagabreb iraD .laisremok rotkes id rasebret
 metsis iagabes nakanugid halada gnudeg id kirtsil igrene naanuggnep %07 ratikes
nep uti anerak helO .nignidnep  tagnas naka aradu nignidnep metsis id igrene natamehg
ggnep naknurunem kutnu fitkefe nahurulesek araces igrene naanu  2[ 2].  metsis igrene tiduA
 atres nagnaur utaus nababmelek nad uhus isidnok iuhategnem kutnu naujutreb aradu atat
talarep isneisife iuhategnem gnudeg nanugnab haubeS .aradu kujeynep na   gnay laisremok
 sirag araces ini metsiS .tasupret nignidnep metsis nakanuggnem aynmumu adap raseb
 rellihc utiay aynrellihc nanignidnep epit nakrasadreb ,aud idajnem igabid raseb
 aradu nignidnepreb ellihc delooc ria(  )r  ria nignidnepreb rellihc nad retaw(   delooc
rellihc 2[ 3].  8.2 amrofrep ialin adap adareb ini taas aradu naisidnokgnep natalareP –  54.3
 aradu naisidnokgnep sinej kutnu  delooc ria  2.4 nad –  aradu naisidnokgnep sinej kutnu 4.6
 .delooc retaw  adaP  gninoitidnoC riA  halitsi lanekid )CA(  ecnamrofreP fo tneiciffeoC
 nad )POC(  oitaR ycneiciffE ygrenE  nakapurem nanignidnep ajrenik neisifeoK .)REE(
 nagned nanignidnep metsis helo paresid gnay rolak narila ujal aratna nagnidnabrep akgna
nay igrene narila ujal  isneisife oisar nakgnadeS .tubesret metsis malad ek nakkusamid g
 igrene )REE/oitaR ycneiciffE ygrenE(   satisapak aratna nagnidnabrep nakapurem
 kirtsil igrene nakusam hurules nagned )maj/utB( nignidnep natalarep oten nanignidnep
y isarepo isidnok adap )ttaW( gna   kutnu amas gnay nautas nakanugid aliB .nakutnetid
 ajreniK .POC nagned amas REE ialin ,kirtsil igrene nakusam nad nignidnep satisapak
 nakisinifedid gnay ,)POC( ajrenik neisifeok helo nakrabmagid aynasaib isaregirfer sulkis
j( sulkis irad taafnam iagabes  nakusam nagned igabid )nakgnalihid gnay sanap halmu




II - 01  
 
CA nabeB    3.5.2  
 ianegnem isamrofni nakulrepid ,CA metsis padahret tidua nakukalem kutnU
edoirep ,tinu halmuj ,tinu isakifiseps itrepes ,metsis naadaek   natalarep adaP .naanuggnep
03 raseb hibel naka igrene naiakamep ,nuhat 01 irad hibel aisureb )CA( nignidnep -  %05
 margorp nakanaskal ,uti kutnU .inikret nignidnep natalarep nagned nakgnidnabid
rene tameh nignidnep nagned )CA( nignidnep natalarep naitnaggnep  igolonket nagned ig
 tapad akam ,gnaur utaus malad nakhutubid gnay KP apareb iuhategnem kutnU .urabret
id 1[:ini naamasrep nagned nakutnet 8]. 




 005 ×  utB          3.2( ) 
: nagnareteK  
KP   nakhutubid gnay CA  CA ayaD = )KP/]maj/utB[(  
P  )m( nagnaur gnajnaP =  
 l   )m( nagnaur rabeL =  
t  )m( nagnaur iggniT =  
 
 6.2  igrenE isavresnoK  
 isavresnok kutnu nakgnadeS .nagnudnilrep uata nairatselep halada isavresnoK
 ,anacneret ,sitametsis ayapu halada 9002 nuhaT 07 PP turunem igrene  kutnu udapret nad
 isneisife naktakgninem atres iregen malad igrene ayad rebmus nakiratselem
 rebmus nairatselek arahilemem kutnu halada igrene isavresnok naujuT .aynnataafnamep
 nad igolonket nahilimep nakajibek iulalem igrene rebmus apureb gnay mala ayad
ep  awhab ,1991/34.oN serppeK kujnuneM .lanoisar nad neisife araces igrene nataafnam
 sankidpeD nagnukgnilid isavresnok naanaskalep padahret nasawagnep nad naanibmep
 halada lanoisan araces nakgnades ,lanoisan nakididnep iretnem bawaj gnuggnat idajnem
at idajnem  igrenE rotanidrooK nadaB auteK ukales MDSE iretneM bawaj gnuggn
 neisife araces igrene naanuggnep nagned iapacid tapad igrene natamehgneP .lanoisaN
 .tikides hibel igrene nakanuggnem nagned helorepid amas gnay taafnam anamid
babeynem tapad igrene natamehgneP  isneisife naktakgninem atres ,ayaib ayngnarukreb nak
.nagnukgnil utnabmem tapad aguj igrene isavresnoK .nagnutnuek nad  
ini nad lisof rakab nahab naanuggnep ignarugnem tapad itrareb igrene tamehgneM  
OC isime ignarugnem itrareb 2 sime natakgninep ,ini amaleS . OC i  2  iagabes paggnaid
gninem kilabid amatu babeynep  milki nahaburep kapmad ayntak [ 91 ].  hakgnal aparebeB
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 natakgninep iulalem aynaratnaid gnudeg id igrene isneisife naktakgninem kutnu amatu
 nad lanoisarepo ,metsis nakiabrep adap naksukofid tapad ini hakgnaL .gnudeg amrofrep
 amrofrep nakiabrep hakgnal iuhategnem tapad kutnu sinket araceS .gnudeg naarahilemep
es  itupilem igrene tidua pukgnil gnauR .igrene tidua nakukalid ulrep gnudeg haub
halasam padahret nahurulesek araces sisilana nad isakifitnedi -  adap igrene isneisife halasam
 lanoisarepo metsis itrepes gnudeg  gninoitidnoC riA dna ,gnitalitneV ,gnitaeH  ,)CAVH(
t ynek takgni gnudeg narahilemep nad nanama  1[ 8]. 
 
1.6.2  igrenE tameH ukalireP  
 helo nakutnetid kirtsil igrene tameh nakukalem malad takaraysam ukalireP
 rotkaf helo ihuragnepid aguj tubesret ukalireP .iridnes uti takaraysam irad kitsiretkarak
 nad lanretni  sesorp malad gnaroeses naradaseK .takaraysam adap ada gnay lanretske
 naka bawaj gnuggnatreb tapad atres ,fitisop gnay rikipreb alop kutnebmem naka rikipreb
 ,ignudnilem ,tawarem nakadnit nagned nakukalid tapad gnay aynnagnukgnil naadaek
atselem nad ,agajnem  magareb gnay takaraysam bawaj gnuggnat nad naradaseK .mala nakir
adebreb tapadid gnay isamrofni seska nad gnaroeses kitsiretkarak nakanerakid -  .adeb
 gnay aynnapudihek malad gnaroeses lanosrep amron helo nakutnet id aguj ukalireP
naidabirpek anerak kutnebret   aynatpicreT .aynratikes id ada gnay laisos nagnukgnil nad
 kutnebmem tapad takaraysam malad lanosrep amron nad ,bawaj gnuggnat ,naradasek
 kutnu utiay fitisop gnay nakadnit utaus nakukalem kutnu takaraysam irad nanigniek
h ukalireP .kirtsil igrene tamehgnem gnisam helo nakparetid asib igrene tame -  gnisam
 kaynab lisremok nanugnab adap hotnoc malaD .ajas anamid nad ajas napak udividni
 nagned iauses kadit gnadakret nad sorob nagned nakanugid gnay kirtsil natalarep tapadret
kalid tapad gnay lah kaynaB .aynnaanugek nem kutnu naku kirtsil igrene naiakamep tamehg  
[9]. 
 naisarepognep pahat adap aisunam ukalirep nagned natiakreb igrene tameh pisnirP
aratna  sitirk retemarap ,rudesorp iauses kadit nakisarepoid ,eldi igrene taafnamep nial   kadit
 halada tukireB .nakiladnekid oc  hotn  tiakret CA naisarepognep malad igrene tameh pisnirp
nagned  ukalirep  1[ 0] :  
 surah nakisidnokid gnay nagnaur alednej nad utniP .a naadaek malad ulales agajid   ,pututret
    tamoto putunep nakanuggnem aynkiabes .si  
 .b  kadit nakahasuid acak gnidniD malad ek gnusgnal irahatam ranis naksurenem   ,nagnaur
    irebmem nagned aynarac  .mlif acak uata iarit ,hudenep  
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itid  imala ayahac naklamitpognem utnabmem tapad kaynabrepid gnay alednej atres nakiggn
 isnapuko rosnes itrepes igolonket ,lakirtkele nad lakinakem iges iraD .nagnaur malad id
igrene ismusnok ignarugnem utnabmem tapad gnudeg adap esatlov isasilibats nad  1[ 1]. 
 
2  3.6.  hceT edargpU golon y 
( igolonket naurabmeP hceT edargpU golon y  hibel gnay nagned ada hadus gnay )
 .igrene ayaib %01 irad hibel tamehgnem tapad ada hadus gnay gnudeg adap igrene tameh
 gnudeg utaus adap kirtsil igrene nahigat ,neisife hibel gnay natalarep hilimem nagneD
nugid gnay natalarep aynanerak helO .naketid tapad  gnay radnats iauses aynkadneh naka
 gnudeg nanugnab adap igolonket naurabmep nataigek hotnoC .hatniremep nakpatetid
 ayaib nad igrene tamehgnem kutnU .ayahac atat metsis igolonket naurabmep aynlasim
grene neisife upmal nakanugid tapad ayahac atat metsis adap  iggnit amrofrep nagned i
 itrepes  edoid gnittime thgil  ismusnok iracnem kutnu naamasrep halada tukireB .)DEL(
talarep utaus irad kirtsil igrene ismusnok latot nad igrene iurabrepid naka gnay kirtsil na  
2[ 0]. 
 
hW( maj/igrene ismusnoK  = ) lmuJ  )W( kirtsil ayad x upmal ha            4.2( ) 
 
 ayn maj paites igrene naanuggnep raga nakanugid maj rep igrene ismusnok sumuR
 gnasapret gnay kirtsil ayad nad nakanugid gnay upmal halmuj nakrasadreb iuhatekid tapad
.tubesret kirtil natalarep irad  
 
 latoT hW( igrene ismusnok  = ) isarud   )hW( maj/igrene ismusnok x  5.2( ) 
 
 igrene ismusnok latot raga nakanugid kirtsil igrene ismusnok latot naamasreP
 kutnU .ayn maj/igrene ismusnok nad isarud nakrasadreb iuhatekid tapad irahrep
d gnay kirtsil natalarep iurabrepmem  surah akam kirtsil igrene ismusnognem nanimo
 igolonket nakanuggnem nagned igrene tameh hibel gnay natalarep utaus nakanuggnem
gnem kutnU .naayahacnep metsis adap itrepes urab -  edargpU  surah akam rajip upmal
nket anerak DEL igolonket nagned upmal nakanuggnem  akij igrene tameh hibel ini igolo
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 kaeP  gnippilC   nalaj nagned iapacid gnay nabeb alop kutneb nakapurem
 nabeb nalaggnemeP .kacnup nabeb edoirep adap kirtsil ayad naatnimrep ignarugnem
 nagneD .kacnup nabeb raul id edoirep ihuragnemem kadit kacnup gnippilc kaep   satisapak
khutubid gnay kirtsil ayad  nagned duskamid gnaY .naknurutid tapad isarepo ayaib nad na
ayaib nanurunep   iaynupmem anerak GTLP naisarepognep ayngnarukreb halada isarepo
nabeb taas adap nakisarepoid aynasaib gnay raseb pukuc isarepo ayaib  .kacnup  
ebid tapad ini kacnup nabeb nalaggnemep  halada aynutas halas arac aparebeb nagned kutn
 itrepes gnusgnal araces naggnalep kirtsil natalarep naiakamep lortnognem nagned
natalarep nalortnognep -  upmal naigabes nakitamem : hotnoC .nemusnok kirtsil natalarep
( kacnup nabeb utkaw adap gnippilc kaep  upmal )  nakukalid d  upmal nakitamem nagne
 upmal nad rupad upmal ,isarag ramak   03.71 lukup adap idnam - 00.22  21[ ]. 
 satifitka haletes nabeb alop iraD gnippilc kaep   natamehgnep akam nakparetid
beb rotkaf nad igrene a 82[sumur nagned gnutihid tapad n ]: 
 




  )6.2(  
: anamid   
FLd   : f  rotca  daol  /  nabeb rotkaf  
P va   atar nabeb : - utnetret edoirep malad atar  
P xam   tubesret edoirep malad kacnup nabeb :  
 atar nabeb aratna nagnidnabrep halada nabeb rotkaF –  kacnup nabeb padahret atar
B .utnetret edoirep malad  atar nabe –  malad nakataynid tapad kacnup nabeb nad atar
 tlovolik ,ttawolik –  .amas surah aynaudek irad nautas ipatet ,ayniagabes nad repma ,repma
kapid aynasaib utnetret edoirep kutnu gnutihid tapad nabeb rotkaF ia   uata nanalub ,nairah
82[nanuhat .]  
 
8.2  silanA si  imonokE  
1.8.2    naitregneP sisylanA tifeneB tsoC  
 sitametsis gnay rudesorp nagned sisilana tala utaus halada taafnam ayaib sisilanA
 haubes nagned naveler gnay taafnam nad ayaib naiakgnares nakgnidnabmem kutnu
 taruka araces halada iapacid nigni gnay rihka naujuT .keyorp uata sativitka
n audek nakgnidnabmem  lisah irad ayntujnaleS .raseb hibel gnay hakanam ,iali
 naktujnalem kutnu nakgnabmitrepmem tapad nasutupek libmagnep ,ini nagnidnabmep
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 sketnok malad uata ,keyorp uata kudorp ,sativitka haubes irad kadit uata anacner utaus
eb halet gnay utauses sata isaulave  nupadA .aynnatujnalrebek nakutnenem halada ,nalajr
am ayaib sisilana irad susuhk iric :tukireb iagabes halada taafn  1[ 4] 
.1   akaraysam kutnu taafnam nad ayaib aumes rukugnem ahasureb taafnam ayaib sisilanA
ret ,kilbup margorp irad naklisahid nanikgnumek gnay  kadit gnay lah iagabreb kusam
.gnau kutneb malad ayntaafnam nad ayaib rukuid kutnu hadum kadit gnay tahilret  
 .2   anerak ,imonoke satilanoisar nakgnabmalem lanoisidart araces taafnam ayaib sisilanA
eisife naanuggnep nagned nakutnetid raseb naigabes airetirk  .labolg araces imonoke isn
 taafnam latot( hisreb taafnam akij neisife nakatakid margorp uata nakajibek utauS
 taafnam irad iggnit hibel nad lon irad raseb hibel halada )ayaib latot latot ignarukid
itanretla halmujes irad naklisahid tapad nikgnum gnay hisreb  id aynnial isatsevni f
.kilbup nad atsaws rotkes  
 .3   kitit iagabes atsaws rasap nakanuggnem lanoisidart araces taafnam ayaib sisilanA
.kilbup margorp isadnemoker nakirebmem malad id kalot  
 .4  yaib sisilana tubesid gnires ,reropmetnok taafnam ayaib sisilanA  ,laisos taafnam a
.taafnam ilabmek naisubirtsidnep rukugnem kutnu nakanugid aguj tapad  
:halada taafnam ayaib sisilana nataukek aparebeB  
 .1   kutnu sisilana naknikgnumem aggnihes ,gnau ialin nagned rukuid taafnam nad ayaiB
.taafnam irad ayaib ignarugnem  
 .2   uata nakajibek irad saul hibel tahilem sisilana naknikgnumem taafnam ayaib sisilanA
 araces takaraysam natapadnep padahret taafnam naktiagnem nad ,utnetret margorp
.nahurulesek  
 .3  ul araces margorp nakgnidnabmem sisilana naknikgnumem taafnam ayaib sisilanA  sa
.adebreb gnay nagnapal malad  
:halada taafnam ayaib sisilana nasatabretek aparebeB  
 .1   nalidaek airetirk aggnihes ,imonoke isneisife adap fisulkske ulalret gnay nanakeT
nakparetid tapad kadit  
 .2  ( paggnat ayad rukugnem kutnu pukuc kadit gnau ialiN nopser ssenevis  aynada anerak )
.takaraysam ratna natapadnep isairav  
 .3  ( nagnayab agrah taubmem surah silana ,aidesret kadit rasap agrah akiteK  wodahs
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 2.8.2  nanugnabmeP isaulavE malad )ABC( taafnaM ayaiB sisilanA nakududeK  
malaD   isaulave sinej utas halas nakapurem ABC ,nanugnabmep isaulave sketnok
 pahat malad hisam nad nalajreb keyorp mulebes nakukalid ini sisilana anam gnay
 utaus hakapa namodep iagabes nakanugid ini asilana irad lisah aggniheS .naanacnerep
anaskalid kayal keyorp  ayaib sisilana nakukalem malad rasad napahat .kadit uata nak
:itupilem mumu araces taafnam  
 .1   nautnenep ,naklupmukid atad mulebes tapet nagned sisilana naujut napateneP
 aynah aynitnan isaulaveid naka gnay hakapa aynlasiM .lativ idajnem sisilana naujut
tas .aparebeb uata sativitka/keyorp u  
 .2   napateneP  fitkepsrep  gnay nagnitnepek ukgnamep isakifitnedi( nakanugrepid gnay
 napateneP )tabilret  fitkepsrep  ulrep taafnam nad ayaib nakgnutihrepmem malad
 nakgnabmitrepmem kutnu lawa irad nakukalid  sativitisnes nlisah .ay  
 .3   halada gnitnep gnay ayntujnales napahaT taafnam nad ayaib isakifitnedigneM
 nakgnutihrepmem malad mumu araceS .ayaib nad taafnam aumes isakifitnedignem
 kadit taafnam nad gnusgnal taafnam utiay nenopmok aud tapadret taafnam
.gnusgnal  
 .4   ,gnutihgneM  taafnam nad ayaib isakifitnaukgnem nad nakalaksnem ,isamitsegnem
 aynmulebes pahat adap isakifitnediid taafnam nad ayaib nenopmok haleteS
 uata )naknikgnumem akij( retenom nautas malad nakisakifitnaukgnem
 nautas ikilimem kadit gnay meti aparebeb nakalaksnem  ayntujnales nad fitaititnauk
.taafnam nad ayaib latot idajnem amas aynnautas gnay ialin hurules kutnu gnutihid  
 .5  ( utkaw akgnaj nakgnutihrepmeM rotcaf tnuocsid  .)  rotcaf tnuocsiD  ialin halada
t naka gnay ayaib nad taafnam irad gnarakes asam malad gnarugnep  adap idajre
 naanuggneP .gnatad naka gnay asam edoirep  rotcaf tnuocsid  akij gnitnep tagnas
 kutnu nad edoirep utas irad hibel lucnum gnay ayaib nad taafnam
.naitsapkaditek nakgnutihrepmem  
.6  kepsrep audek pahat adap aneraK ismusa nad nasatabretek nakiarugneM  idajnem fit
 sata nasatabretek akam ,nakgnutihrepid gnay ayaib nad taafnam pukgnil utnenep
lah aynakkusamid kadit -  nasatabretek irad naigab halada aynnatiak huaj gnay lah
 ABC sisilana isamrofni anuggnep raga naksalejid surah gnay ismusa nad
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 3.8.2  ( ayaiB tsoC ) 
 ,napaisreP ayaiB utiay ,macam tapme idajnem nakgnologid keyorp malad ayaib
p nad naarahilemep ayaib nad ,lanoisarepo ayaib ,isatsevni ayaib nakiabre  61[ ]. 
.1   napaisreP ayaiB  
 nakraulekid gnay ayaib halada napaisrep ayaiB  gnay keyorp mulebes
.nakanaskalid raneb raneb natukgnasreb  
 .2  ladoM uata isatsevnI ayaiB  
 agabmel uata nadab utaus namajnip irad tapadid aynasaib isatsevni ayaiB
.iregen raul uata iregen malad irad kiab nagnauek  
lanoisarepO ayaiB    .3  
am lanoisarepo ayaiB  kutnu ijag ayaib idajnem igal igabid tapad his
 ayaib ,iakap sibah ayaib ,isakinumokelet nad ria ,kirtsil ayaib ,nawayrak
.ayniagabes nad ,nahisrebek  
naitnaggneP uata naurahabmeP ayaiB   .4  
kusamem haletes ipatet lucnum muleb ini ayaib keyorp rumu lawa adaP  i
nakasurek idajret ialum nanugnab adap aynasaib ,utnetret aisu -  gnay nakasurek
.nakiabrep nakulremem  
 
 4.8.2  ( taafnaM tifeneB ) 
 utiay agit idajnem igabid tapad keyorp utaus adap idajret naka gnay taafnaM
taafnam nad gnusgnal kadit taafnam ,gnusgnal taafnam  .tiakret  
gnusgnaL taafnaM    .1  
 nad fitatilauk araces tuptuo natakgninep apureb tapad gnusgnal taafnaM
tala naanuggnep tabika fitatitnauk -  nalipmaretek ,higgnac hibel gnay iskudorp tala
.ayniagabes nad kiab hibel gnay  
gnusgnaL kadiT taafnaM    .2  
 taafnaM  numan ,keyorp raul id lucnum gnay taafnam halada gnusgnal kadit
 ayntakgninem apureb tapad ini taafnaM .keyorp aynada kapmad iagabes
.keyorp isakol ratikesid takaraysam natapadnep  
 .3  tiakreT taafnaM  
nagnutnuek utiay tiakret taafnaM - id tilus gnay nagnutnuek  nagned nakatayn
raneb numan ,gnau halmujes -  nad nanamaek itrepes ,nakasarid tapad raneb
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 taafnam irad tapadid aynah nagnutihgnep kutnu ini naitilenep malaD .nanamaynek
.imonoke araces aynialinem natilusek takgnit anerak ,satabret ayntafis nad gnusgnal  
 
 5.8.2  doireP kcabyaP  
 doireP kcabyaP  ,nakraulekid halet gnay isatsevni aynilabmek utkaw akgnaj halada
 halet gnay keyorp utaus irad helorepid gnay nagnutnuek iulalem 51[nakanacnerid  akaM .]
 awhab nakatakid tapad  doirep kcabyap rabmaggnem isatsevni utaus irad  utkaw gnajnap nak
 ilabmek helorepid tapad isatsevni utaus adap manatret gnay anad raga nakulrepid gnay
.aynhurules  
 sisilana edoteM  doirep kcabyap  amal aparebes iuhategnem kutnu naujutreb
 isidnok aynidajret taas nakilabmekid tapad naka isatsevni )edoirep( b neve kaer - tniop  
 sisilanA .)raulek gnay sak sura halmuj nagned amas kusam gnay sak sura halmuj(  kcabyap
 doirep  sak sura latot taas adap nakulrepid gnay utkaw gnutihgnem arac nagned gnutihid
 sisilana lisah iraD .raulek sak sura latot nagned amas kusam cabyap  doirep k  aynitnan ini
 .takgnis hibel nailabmegnep edoirep nagned fitanretla halada hilipid naka gnay fitanretla
 irad sumur halada tukireB :doirep kcabyap  
k(
 
𝑃𝐵𝑃 ) =   
𝑖𝑠𝑎𝑡𝑠𝑒𝑣𝑛𝐼
𝑙𝑎𝑢𝑛𝑛𝐴  𝑡𝑖𝑓𝑒𝑛𝑒𝐵
  utkaw edoireP x                           7.2( ) 
: anamiD  
 k                       nailabmegnep edoirep =  
isatsevni            lawa ladom =  
tifeneB launnA   nanuhat nagnutnuek =  
  utkaw edoireP  )nuhat( utkaw nautas =  
 nasutupek airetirK u  tubesret isatsevni utaus anacner hakapa iuhategnem kutn  kayal
.utnetret airetirk/naruku utaus nakulrepid ,kadit uata simonoke   nailabmegnep edoirep amaL
)k( ,  tifeneB  sak surA taumem aynmaladid gnay nagnutnuek nahalmujnep lisah irad tapadid
 aratna nagnarugnep lisah irad  tifeneb  nad )M&O( ecnanetniaM& lanoitarepO   malaD
 edotem doireP kcabyaP  :)elbisaef( kayal nakatakid isatsevni anacner ini  ]61[   
 k akij  .aynkilabes nad n ≤  
       nailabmegnep edoirep halmuj = k,  
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1  .  nahibeleK doireP kcabyaP  
 edoteM  doireP kcabyaP  kutnu gnutihid asib anahredes nad hadum nagned naka
 iagabes nakanugid asiB .isatsevni anad nailabmegnep kutnu utkaw aynamal nakutnenem
 kednep nikames anerak okiser nagnabmitrep tala doirep kcabyap akam ayn   kednep nikames
nugid tapaD .aynnaigurek okiser alup  ikilmem gnay keyorp 2 nakgnidnabmem kutnu naka
 nad okiser  nruter fo etar  nailabmegnep utkaw akgnaj tahilem arac nagned amas gnay
 isatsevni  )doirep kcabyap(  alibapa doirep kcabyap  hibel ayn  .hilipid gnay haluti kednep  
.2   nagnarukeK doireP kcabyaP  
ini edoteM  naamirenep nakiabagnem -  gnay sdeecorp uata isatsevni naamirenep
 haduses helorepid  doirep kcabyap  emit nakiabagnem aguj ini edoteM .iapacret fo eulav  
 yenom  .)gnau utkaw ialin(  doirep kcabyaP  natapecek rukugnem kutnu nakanugid
gnem kadit nad ,anad aynilabmek  halet gnay nanugnabmep keyorp nagnutnuek ruku
nakanacnerid  51[ ]. 
 
 9.2  ayaiB kepsA  
 1.9.2  tnemssessA laicnaniF  
 tnemssessA laicnaniF raseb aparebes iuhategnem kutnu edotem utaus nakapurem  
 gnaulep raseb aparebes atres kirtsil igrene naiakamep ayaib  igrene irad ayaib natamehgnep
 ismusnok nad ayaib natamehgnep gnaulep gnutihgnem nagneD .nakanugid gnay kirtsil
 nakanugid gnay sisilanA .atad sisilana nad nahalognep nakulremem ajas utnet kirtsil igrene
ilana edotem nakapurem gnay ,fitpirkseD sisilanA utiay  kutnu nakanugid gnay sis
 uata nakrabmaggnem kutnu nakanugid gnay rudesorp uata ,kinket ,tala irajalepmem
 naujut nagned nakukalid halet gnay natamagnep lisah uata atad nalupmuk nakispirksednem
 ianegnem fitkejbo nad maladnem araces narabmag helorepmem kutnu .naitilenep kejbo  
 igrene nagnalihek nakrasadreb isaulave id naka igrene tameh gnaulep isakifitnedI
 arac nad tawarem arac nagned ignarukid kutnu isnetopreb gnay ,nakumetid gnay
 agit idajnem nakkopmolekid nakumetid gnay natamehgnep isnetoP .aynnaisarepognep
:utiay ,irogetak  
( hadner ayaiB )1 tsoc woL ) 
 utiay gnipeek esuoh tafisreb gnay igrene natamehgnep gnaulep nakapureM
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( gnades ayaiB )2 tsoc muideM ) 
igrene natamehgnep gnaulep nakapureM   isakifidom iulalem helorepid gnay
.gnades ayaib nagned natalarep/metsis  
( iggnit ayaiB )3 tsoc hgiH ) 
sesorp metsis isakifidom iulalem igrene natamehgnep gnaulep nakapureM  
.iggnit ayaib nagned  
 naka gnay EKI sisilana lisah nakapurem natamehgnep isnetoP  nakgnidnabid
am ,radnats EKI irad raseb hibel EKI itapadid akiJ .nakanugid gnay radnats nagned  naka ak
natamehgnep isnetop ada  91[ ]. 
 
irah rep hWk ismusnoK    =
∑
 
𝑡𝑡𝑎𝑤  𝑥 𝑚𝑎𝑗  𝑛𝑎𝑎𝑛𝑢𝑔𝑔𝑛𝑒𝑝  𝑟𝑒𝑝 ℎ 𝑖𝑟𝑎
0001
  ( 8.2 ) 
 :nagnareteK  
 ayad latoT : ttaw Σ kirtsil natalarep nakanugid gnay  
 
 = nalubrep kirtsil naiakamep ayaiB   )LDT x hWk(     )9.2(  
:nagnareteK  
irahrep iakapret gnay ayaD : hWk  
)nagnoloG iauseS( kirtsil rasad firaT : LDT  
 
 2.9.2  tatS laicnaniF e  tnem )nagnaueK naropaL(  
tatS laicnaniF e  tnem naropaL(   sesorp irad lisah halada aynrasad adap )nagnaueK
 avitka uata nagnauek atad aratna isakinumok tala iagabes nakanugid tapad gnay isnatnuka
kahip nagned naahasurep utaus - ka uata atad nagned nagnitnepekreb gnay kahip  sativit
 tubesret naahasurep 1[ 7]. 
 agit idajnem nakadebid nagnauek naropal ,aynnaanuggnep kepsa aparebeb iraD
 ,nemejanam naulrepek kutnu nagnauek naropal ,takaraysam kutnu nagnauek naropal utiay
 ,takaraysam nagnitnepek kutnU .nasawagnep naulrepek kutnu nagnauek naropal nad
 nagnauek naropal  isnatnukA radnatS naataynreP malad namodep itukignem surah
 kutnu nagnauek naropal tubesret KASP malaD .)0002 isiveR 13 .oN KASP( nagnaueK
 nahaburep naropal ,sak sura naropal ,igur abal naropal ,acaren sata iridret takaraysam
aropal sata natatac nad satiuke  arac nad sinej ,nasawagnep nagnitnepek kutnU .nagnauek n
 nagnauek naropalep gnatnet nautnetek iauses nakijasid surah nagnauek naropal naijaynep
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 nagnauek naropal ,nemejanam naulrepek kutnu nakgnadeS .nakpatetid halet gnay mumu
nitnepek nagned iauses nususid anretni nag  l [ 11 ]. 
 
 naujuT 1.2.9.2 tatS laicnaniF e  tnem )nagnaueK naropaL(  
     :utiay nagnauek naropal mumu naujuT  
     )1  .nagnauek isamrofni nakirebmeM  
 )2  ianegnem ayacrepid tapad gnay isamrofni nakirebmeM   avitka malad nahaburep
 otten  ignarukid avitka( .)nabijawek  
 )3   malad id naropal anuggnep arap utnabmem gnay nagnauek isamrofni nakirebmeM
.abal naklisahgnem malad nahaburep isnetop riskanem  
 nad avitka malad nahaburep ianegnem aynnial gnitnep isamrofni nakirebmeM )4
amrofni itrepes ,knab utaus nabijawek  nad narayabmep sativitka ianegnem is
.isatsevni  
 )5   nahaburep atres ajrenik ,nagnauek isisop tukgnaynem gnay isamrofni nakaideyneM
 nalibmagnep malad iakamep raseb halmujes igab taafnamreb gnay nagnauek isisop
.imonoke nasutupek  
 )6  let gnay apa nakkujnuneM ( nemejanam nakukalid ha pihsdrawets  gnuggnatrep uata )
.aynadapek nakayacrepid gnay ayad rebmus sata nemejanam nabawaj  
 
2.2.9.2  nagnaueK naropaL fitatilauK kitsiretkaraK  
     :utiay kokop fitatilauk kitsiretkarak tapme tapadreT  
    imahapid tapaD )1  
        halada nagnauek naropal malad gnupmatid gnay isamrofni gnitnep satilauK
 .iakamep helo imahapid tapad areges kutnu aynnahadumek  
naveleR )2  
 iakamep nahutubek ihunemem kutnu naveler surah isamrofni ,taafnamreb ragA
 .nasutupek nalibmagnep sesorp malad  ualak naveler satilauk ikilimem isamrofnI
 akerem utnabmem nagned iakamep imonoke nasutupek ihuragnrepmem tapad
 uata naksagenem ,naped asam uata inik asam,ulal asam awitsirep isaulavegnem
.ulal asam id akerem isaulave lisah iskerognem  
naladnaeK )3  
 ragA ( ladna surah aguj isamrofni ,taafnamreb elbailer  satilauk ikilimem isamrofnI .)
 tapad nad lairetam nahalasek ,naktaseynem gnay naitregnep irad sabeb akij ladna
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 aynsurahes irad rujuj uata sulut gnay naijaynep iagabes ayniakamep nakladnaid
gnay uata nakijasid  .nakijasid tapad nakparahid rajaw araces  
nakgnidnabid tapaD )4  
 edoirep ratna naahasurep nagnauek naropal nakgnidnabmem tapad surah iakameP
( nagnurednecek isakifitnedignem kutnu dnert  iakameP .nagnauek ajrenik nad isisop )
pal nakgnidnabmem tapad surah aguj  kutnu naahasurep ratna nagnauek naro
nahaburep atres ajrenik ,nagnauek isisop isaulavegnem   fitaler araces nagnauek isisop
[ 11 ]. 
 edotem gnatnet nasalejnep nad naiaru nakrasadreB  tnemetats laicnanif  akam
gid kococ kadit ini edotem awhab nalupmisek naktapadid  id nasahabmep adap nakanu
 edotem nakanerakid ini naitilenep  tnemetats laicnanif  nagned isalerok ada kadit
 gnay natamehgnep isnetop nad kirtsil igrene ismusnok aynraseb iracnem kutnu nagnutihrep
 .ini naitilenep adap nakanugid naka  tnemetats laicnaniF  hibel  sesorp gnatnet sahabmem
kahip nagned naahasurep utaus nagnauek atad nagnutihrep -  nagnitnepekreb gnay kahip
 nasahabmep aggniheS .tubesret naahasurep nagnauek atad nagned  tnemetats laicnanif  kadit
.ini naitilenep adap nakanugid kococ  
 
.2 01    isadnemokeR igrenE natamehgneP  irtneM narutareP iauseS   31.oN MDSE
nuhaT  igrenE natamehgneP gnatneT 2102  
 naka akam ,tapadid halet narukugnep atad nad naknalajid hakgnal aparebeb haleteS
 tapad gnay gnaulep nakrasadreb igrene natamehgnep nakisadnemokerem kutnu asilanaid
 irogetak kaynab ikilimem ini natamehgneP .gnudeg haubes id nakukalid  aynaratnaid
halada   ,hadner ayaib nagned igrene natamehgneP ,ayaib apnat igrene natamehgneP
 gnay ayaib nagned igrene natamehgnep nad ,gnades ayaib nagned igrene natamehgneP
nit .igg  
 
.2 01 1.   ayaiB apnaT igrenE natamehgneP  
 anerak ,kiranem lah halada ini ayaib nakraulegnem kadit gnay igrene natamehgneP
 igrene natamehgnep aynanahredeS .rayabmem surah apnat ignarukid naiakamep ayaib
ameh ukalirep nakparenem arac nagned nakukalid asib ayaib apnat  napudihek id igrene t
.igrene nakanuggnem malad irah irahes  
 igrene natamehgnep padahret ssenerawa natakgnineP .1  
 CA non natalarep mad nagnarenep nakirtsilek nabeb narutagneP .2  
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 CA nignidnep nebeb narutagneP .3  
 CA naisarepognep narutagneP .4  
rutagneP .5  nagnaur naayahacnep na  
 
.2 01  2.  hadneR ayaiB nagneD igrenE natamehgneP  
 igrene tameh isadnemker utaus halada hadner ayaib nagned igrene natamehgneP
 kutnu isatsevni nailabmegnep nad %01 ratikes igrene tamehgnem upmam gnay
at 2 irad gnaruk igrene natamehgnep  hadner ayaib nagned igrene natamehgneP .nuh
 nanugnab gnubules irad naigab padahret naitnaggnep nakukalem arac nagned nakukalid
.radnats nagned iauses kadit gnay  
 
 CA natawarep nad naarahilemep sivres nakiabreP .1  
 gninoZ .2  nad nagnarenep CA nakirtsilek nabeb  gniriw  
 CA nakirtsilek nabeb narutagneP .3  
 nagnarenep kutnu erutamra nakiabreP .4  
 3,2,1 anoz adap nagnarenep kutnu kinortkele tsallab isatnemelpmI .5  
eb narutagneP .6 b  nagnarenep nakirtsilek na  gniriwer detimil  
 .7  nobrakordih noerF tiforteR  rasebret CA tinu 2 adap  
 
.2 01  3.  gnadeS ayaiB nagneD igrenE natamehgneP  
 igrene tameh isadnemoker utaus halada gnades ayaib nagned igrene natamehgneP
 kutnu utkaw akgnaj nad %02 aggnih %01 aratna igrene tamehgnem upmam gnay
megnem  ayaib nagned igrene natamehgneP .nuhat 4 iapmas 2 halada isatsevni nakilab
 gnay natalarep aparebeb naitnaggnep nakukalem arac nagned nakukalid asib ini gnades
.iggnit ulalret kadit nakraulekid gnay isatsevni ayaib ipatet igrene ismusnognem sorob  
 .1 iforteR  nobrakordih noerF t  anoz aumes id CA adap  pahatreb araces  
 .2  tiforteR anoz adap igrene tameh upmal   2 nad 1  
 .3  gnabmies kadit kirtsil nabeb isanimilegnem nagnednakirtsilek nabeb narutagneP
     gniwer detimil  
niretem metsis nad lenap lortnok nahanebmeP .4  naigabes g  
 
.2 01  4.  iggniT ayaiB nagneD igrenE natamehgneP  
 upmam gnay isadnemoker utaus halada iggnit ayaib nagned igrene natamehgneP
 4 irad hibel aynisatsevni nailabmegnep kutnu utkaw nad %02 irad hibel igrene tamehgnem
b nagned igrene natamehgneP .nuhat  nakukalem arac nagned nakukalid tapad iggnit ayai
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 aradu atat metsis aggnih ,naayahacnep isis irad ialumid nanugnab hurules latot nakabmorep
.%02 irad hibel igrene tamehgnem tapad nad raseb isatsevni nakulremem gnay  
 .1  tiforteR  aumes adap igrene tameh upmal  anoz  asisret gnay  
 .2  lortnoc remit tiforteR  nad   ffo hctiws demit oidua  laisnese nagnarenep adap  
 .3   gnabmies kadit kirtsil nabeb isanimilegnem nagned nakirtsilek nabeb narutagneP
     lluf   gniriwer  





III BAB  
NAITILENEP IGOLODOTEM  
 
1.3  naitileneP sineJ  
  atad anamid gnay fitatitnauk nad fitatiluk naitilenep halada ini naitilenep sineJ
 gnusgnal natamagnep nad aracnawaw irad lisah nakrasadreb tapadid fitatilauk  sinej itrepes
 kutnu nahabmat ayaib nad ,kirtsil natalarep sinej ,kirtsil nahigat halmuj ,nanugnab
madap akitek kirtsil nakosap utnabmem  nagned helorep id fitatitnauk atad nakgnadeS .
 rotnaK id narukugnep gnusgnal nakukalem P nadaB  )SJPB( laisoS nanimaJ araggneleyne
urabnakep naajrekaganeteK   imonoke asilana ,igrene isavresnok edotem aparebeb nagned
na nad ayaib asila . 
 
2.3  naitileneP isakoL  
  adareb ini naitilenep isakoL  nadaB kilbup nanayalep rotnak nanugnab id
 nalaj id tamalareb gnay urabnakep naajrekaganeteK )SJPB( laisoS nanimaJ araggneleyneP
 ini isakol nahilimeP .urabnakep 62.oN nidiba laniaz ukgnet : tukireb iagabes nasala nagned  
.1  agnem gnires urabnakep naajrekaganeteK SJPB gnudeg nanugnaB  imal pirt   adap
 gnay kilbup nanayalep satifitka uggnagnem tagnas gnay retem hwK BCM
 nakbabesid revo  alop nad tubesret gnudeg adap kirtsil igrene naiakamep ayn  
nuggnep .sorob gnologret gnay kirtsil naa  
.2   igrene naiakamep risilaminimem kutnu neisife pukuc ialinid igrene isavresnoK
 taubmem nad nahigat ayaib nakenem tapad aggnihes gnudeg adap anasaus   idajnem










































           
            
 
           
 
            
           







           
 
 








   naitileneP napahaT 1.3 rabmaG  
ialuM  
naitileneP napahaT  
.1  nauluhadneP idutS  
.2  halasam isakifitnedI  
.3  halasaM nasumuR  
.4  taubmeM  naujuT  
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1.1  sirsotsiH ataD nalupmugneP  
2.1  amaleS kirtsiL narayabmeP ataD   naluB 6
rihkareT  
3.1  hgneP isalugeR ataD e igrenE natam  
.2  E tiduA icniR igren  
1.2  narukugnep nakukaleM  
2.2  atad nahalognep nakukaleM  
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igrenE tiduA lisaH asilanA  
igrenE isavresnoK nakukaleM  
.1  igrenE tameH ukalireP  
.2  gnitiforteR  
.3  ygolonhceT edargpU  
 
 ayaiB asilanA  laicnaniF tnemsessA  
 nakutnenem(  isnetop
 igrene ismusnok ,natamehgnep
 igrene ayaib nad ,kirtsil
)nalub/kirtsil  
imonokE asilanA  
sisylanA tifeneb tsoC  






     EHP asilanA  
    EHP isadnemokeR  
          naraS nad nalupmiseK  
iaseleS  
 nakukaleM tnemeganaM  












4.3   naitileneP napahaT  
1.4.3   nauluhadneP idutS  
 napahat adaP  naitilenep   mulebes nauluhadnep iagabes natamagnep nakukalid ini
 itilenep hadumrepmem kutnu naujutreb inI .itiletid naka gnay halasam isakifitnedignem
 adap libmaid gnay ataD .naitilenep taas adap ada gnay nahalasamrep nakumenem malad
sah nakrasadreb nauluhadnep iduts  id gnusgnal natamagnep nad aracnawaw li  SJPB rotnak
atok urabnakep naajrekaganeteK  iduts malad tapadid gnay lisah halada tukireB .
:nauluhadnep  
.1  dreT 3 adap retem hWk haub 2 tapa   gnay gnudeg reb id ada   rotnak nagnukgnil
atok urabnakep naajrekaganeteK SJPB . 
    :irad iridret gnay  
      nanayaleP gnudeG .a  = 5.14 AV 00  
    aluA gnudeG .b      33 = AV 000.  
.2   iapacnem nalubrep NLP kirtsil naanuggnep ayaiB .pR 222.931.03  (   hulup agiT
     )haipur aud hulup aud sutar aud nalibmes hulup agit sutares atuj  ayaib nad
     rakab nahab nailebmep teS rotareneG   pR halada nalubrep   nalibmeS( 000.109
    )haipur ubir utas sutar   namadamep isarud nagned 2-  idajret gnay maj 3 6-  ilak 8
    .nalubes malad  
.3   naiakameP teS rotareneG   rakab nahab naksibahgnem 9.91  ,maj/retil   iaynupmem
1  latot satisapak nagned rakab nahab ikgnat 571   gnay ayaib latot ,idaJ .retil
 halada NLP irad kosapid gnay kirtsil naiakamep kutnu nuhatrep nakraulekid
.pR 719.609.523  (  nalibmes ubir mane sutar nalibmes amil hulup aud sutar agiT
saleb hujut sutar   )haipur atar nagned nuhat/ -  nalubrep ayaib naraulegnep atar
.pR halada .851.72  nalibmes ubir napaled hulup amil sutares atuj hulup auD( 909
)haipur nalibmes sutar   nahab ilebmem kutnu nakraulekid gnay ayaib nakgnades
 nakalaynem anug rakab teS rotareneG  halada   pR  000.218.01 atar nagned nuhat/ -
 halada nalubrep nakraulekid gnay ayaib atar nalibmeS( 000.109 pR   utas sutar
.)haipur ubir  
 
2.4.3  halasaM isakifitnedI  
haleteS  awhab isakifitnediid tapad ,nakukalid halet gnay nauluhadnep iduts  




 naajrekaganeteK SJPB kahip nakraulekid  urabnakeP  atok  nahigat rayabmem kutnu aynah
.kirtsil  
 
3.4.3  halasaM nasumureP  
nasumurep naktapadid akam ,naitilenep isakol id natamagnep nakrasadreB  halasam  
halada aynhalasam nasumur ini naitlenep adaP .asilanaid naka gnay   arac anamiagab
igrene natamehgnep gnaulep asilanagnem  kirtsil  isavresnok nad  raga  aynnapedek   kadit
 nabeb nanurunep kutnu nakukalid gnay ayapu anamiagab nad nasorobmep igal idajret
ga kacnup  imalagnem igal kadit ra pirT   gnay  naktabikaid revo -  adap ayad naiakamep ayn
gnudeg  .naajrekaganeteK SJPB  
 
 4.4.3  naujuT taubmeM  
adap nasahabmep raga nakpatetid ulrep tagnas naujut ,naitilenep haubes adaP   utaus
 tubesret naitilenep hibel  ret  sukof nad hara id gnay apa adap itilet naujuT .   ini naitilenep irad
gnay kirtsil igrene naanuggnep irad isulos iracnem kutnu halada   raga sorob pukuc
kajib nagned nakukalid tapad kirtsil igrene naanuggnep aynnapedek   nagned iauses
.naulrepek  
 
 5.4.3  ibmagneP ataD nal  
 TI ffatS adapek aracnawaw nagned gnusgnal araces nakukalid atad nalibmagneP
 irad naigab aparebeb nakukalem kutnu anugreb gnay ,mumu  nad MDS ffats aparebeb nad
 helorepid gnay ataD .atad nalupmugnep nad narukugnep nakukalem itrepes igrene tidua
d atad utiay atad ,gnudeg hane  21 kirtsil igrene ismusnok   nabeb atad ,rihkaret nalub
.EKI halmuj nakutnenem , narukugnep nakukalem ,gnasapret  
lawA igrenE tiduA 1.5.4.3  
itupilem gnay lawa atad nalupmugnep kutneb nakapurem lawa igrene tiduA  
y remirp atad irad isakifisalk nagned naitilenep kejbo irad gnusgnal naktapadid gna  
gnay isamrofni rebmus iagabes naitilenep kejbo adap gnusgnal atad nalibmagnep   .iracid
adap gnusgnal atad nalibmagnep halada tapadid gnay atad ini naitilenep adaP   kejbo
ed libmaid gnay atad nad naitilenep atad iagabreb nalupmugnep nakukalem nagn  
igrene tidua atad halada tukireB .icnir igrene tidua nakukalem mulebes gnukudnep   lawa




.1  sirotsiH ataD nanusuyneP nad nalupmugneP  
 nususid atres naklupmukid surah gnay ataD :halada ini naitilenep adap  
D .a naayahacnep isalatsni haned ata  
rihkaret nuhat utas kirtsil gnineker narayabmeP .b  
.d   nakutneneM  SJPB nanayalep gnudeg adap kirtsil natalarep halmuj
               urabnakep naajrekaganetek  
.nanugnab nainuhgnep nabeB .e  
 
.2  kirtsiL narayabmeP ataD  
 nuhat 1 amales kirtsil narayabmep irad libmaid kitsil narayabmep ataD
 mulebes kirtsil narayabmep naraseb nakutnenem kutnu nauca iagabes rihkaret
.igrene tidua nakukalem  
 
.3  igrenE natamehgneP isalugeR ataD  
ene natamehgnep isaluger ataD  MDSE NEMREP adapek ucagnem igr
31.oN  .kirtsil igrenE naiakameP natamehgneP gnatneT 2102 nuhaT  
 
icniR igrenE tiduA 2.5.4.3  
iuhategnem kutnu nagnapalek gnugnal yevrus nakapurem icnir igrene tiduA  
 narukugnep padahret asilana atres igrene naanuggnep naraseb nakukalid halet gnay   kutnu
gnay atad ini naitilenep adaP .nakanugid gnay igrene naraseb naktapadnem   halada tapadid
atres kirtsil natalarep padahret gnusgnal narukugnep nakukalem nagned   kutnu narukugnep
.kirtsil igrene naanuggnep irad nabeb naktapadnem  
 
.1  narukugneP nakukaleM  
 tapadid gnay remirp atad ini naitilenep adaP tala nakanuggnem   narukugnep
id kirtsil naiakamep irad raseb iuhatekid tapad aggnihes   SJPB gnudeg
 .atok urabnakep naajrekaganeteK  lisah nakrasadreb naktapadid remirp ataD
:irad narukugnep  
a  . reteM xuL  






EKI halmuJ gnutihgneM .2  
adap igrene tidua rudesorp adap aisenodni lanoisan radnats nakrasadreB  
nagnidnabrep halada )EKI( igrenE ismusnoK satisnetnI awhab ,gnudeg nanugnab  
 nagned ismusnokid gnay igrene aynraseb nagnidnabrep  nanugnab saul nautas
gnudeg  /hWk( utnetret edoirep malad  tahilid tapad EKI gnutihgnem araC .)nuhat
bab adap  .1.2 naamasrep 2  
 
.3 5  lawA igrenE tiduA lisah asilanA  
 naka akam ,igrene tidua nakukalem nagned atad nalupmugnep nakukalem haleteS
 lisah naktapadid naanuggnep naraseb   utiay ayntujnales hakgnal ek naktujnalid kutnu igrene
: asilana lisah tukireB .igrene isavresnok  
.1   nairah ,naisarepognep amal retemarap nagned igrene ismusnok kifarg tahileM
.nanalub nad nauggnim  
.2  atalarep naisarepognep retemarap nakutneneM nanimod gnay kirtsil n   ismusnognem
.itiletid gnay kejbo padahret igrene satisnetni nupuam igrene  
.3   akam ,igrene ismusnognem nanimod gnay kirtsil natalarep naktapadid haleteS
   gnay kirtsil natalarep padahret igrene naanuggnep naisneisifegnep nakukalid
.igrene ismusnokgnem nanimod  
.4  ayad ignarugnem( nikgnum licekes aggnih igrene naanuggnep nakeneM  
 .)isarepo maj nad iakapret/gnasapret  
 
6.3   igrenE isavresnoK nakukaleM  
 naitilenep isakol adap kirtsil igrene isavresnok nakukalem gnaulep aynada nagneD
ahid ini  idajnem naket id tapad igrene naanuggnep nakpar  hibel  tapad asib aggnihes neisife
nakenem  kirtsil nahigat narayabmep kutnu nakanugid naka gnay ayaib  aynnalub pait . 
 
.3 6 1.  igrenE tameH ukalireP  
gnisam irad naradasek aynada akij lubmit tapad igrenE tameH ukalireP -  gnisam
 alibapa aneraK .iridnes uti takaraysam kitsiretkarak irad tahilid asib nad udividni
 malad nataigek akam takaraysam irad bawaj gnuggnat asar nad naradasek aynatpicret
kukalem akgnar  igrene tameh ukalireP .dujuwret tapad naka nup ini igrene natamehgnep na
 nakitamem nagned anahredes gnay arac irad ialumid asib gnudegid nakukalid tapad gnay




 upmal nakitamem  id alibapa nad pukuc hadus nagnaurek kusam gnay naayahacnep alibapa
 ayntujnales araC .tubesret upmal nakitamem asib akam ,gnaro ada kadit nagnaur utaus
 .nakanugrepid kadit natalarep taas katnok pots irad kirtsil lebak tubacnem nagned utiay
 tiakret isakudE  nagned itregnem takaraysam raga nakukalid ulrep igrene tameh ukalirep
 tapad gnay isakude utas halaS .tubesret igrene natamehgnep irad naujut nad duskam
 tameh ukalirep gnatnet nakametreb gnay retsop taubmem arac nagned utiay nakukalid
et nauabmih nad igrene  nasalejneP .igrene tameh ukalirep nakparenem kadit kefe gnatn
.1.6.2 tniop id ada tujnal hibel  
 
6.3  2.  gnitiforteR  
 kalid tapad gnitiforteR  roiretske nad roiretni isis adap naitnaggnep nagned naku
: halai aynakadnit utas halas  
.1  isaidar itna sipalep itnaggneM  gnay nagned nagnaur adap  radnats iauses   kadit
.paleg ulalret  
.2   isisop habureM roodtuo   pututret kadit akubret gnay nagnaur adap CA rosnednok
.noteb nanugnab helo  
.3   itnaggneM tnaregirfer   CA nobracordyh   hamar nad igrene tameh hibel gnay
. nagnukgnil padahret  
 
3.6.3  ygolonhceT edargpU  
 nakukalem nagneD  ygolonhceT edargpU  hibel tapad igrene natamehgnep amrofep
 igrene ismusnognem gnay kirtsil natalarep iagabreb ini sesorp adap anerak ,naktakgnitid
d neisife hibel gnay kirtsil natalarep ek nakhilaid naka raseb pukuc reb na  ,igrene tameh tafis
 nagned utiay .DEL igrene tameh upmal itnaggneM  
 
4.6.3  gnippilC kaeP  
 nakadnit nakukalem nagneD gnippilc kaep   tapad nalub pait hwk ismusnok nakenem  
 nakisarepognem kadit arac nagned gnudeg utaus adap kacnup nabeb iskuderem nad
 naka aynah akitek kirtsil natalarep nakalaynem ,nakhutubid kadit gnay natalarep
 ,nakanugid  nataigek akitek naamasreb araces kirtsil natalarep nakisarepognem kadit






7.3    imonokE asilanA nakukaleM  
.3 7  1.  sisylanA tifeneB tsoC  
 utaus nakanaskalem alibapa taafnam iuhategnem kutnu naujutreb ini sisilanA
maladid tapadret gnay ajas apa ayaib nad keyorp   tapad raga tubesret keyorp utaus
nakanaskalid naka gnay keyorp utaus irad naklisahid gnay taafnam ayaib aumes rukugnem  
 nad tifeneb tsoc  sisylana   aynah ini  edotem kutnu naksukof id et edargpu hc olon yg  . 
a gnay keyorp uata satifitka utaus ini naitilenep adaP gnem nakajrekid nak edargpu  
igolonket   raga aradu atat metsis nupuam naayahacnep metsis irad kirtsil natalarep
 anuG .tubesret edotem nakukalem mulebes adap irad neisife hibel idajnem kirtsil ismusnok
l igrene tamehgnem akgnar malad keyorp utaus nakgnidnabmem  nakulrepid akam kirtsi
 id naka gnay kirtsil natalarep irad ayaib nad igrene ismusnok nagnidnabrep  edargpu
 nakajrekid kutnu kayal hibel gnay hakanam nasutupek haubes naktapadid aggnihes
 nagnidnabreP .aynnapedek  halai mal naanuggnep aratna naayahacnep metsis  rajip LT up
DEL upmal nagned LFC nad   naitnagrep nad tnaregirfer  .nobrakordih   irad ayntujnaleS
 naktujnalem kutnu nakgnabmitrepmem tapad nasutupek libmagnep ,ini nagnidnabrep lisah
 alibapA .keyorp uata kudorp ,sativitka haubes irad kadit uata anacner utaus  anacner utaus
 utiay tahilid naka gnay ayntujnales akam ,nakajrekid halet gnay apa irad naktapadid halet
.nakanacnerid halet gnay anacner utaus irad nakraulekid naka gnay ayaib  
 
.3 7 doireP kcabyaP 1.1.  
 naktapadnem kutnu araC  doireP kcabyaP nay isatsevni irad  adap nakukalid naka g
 apareb nad nakukalid naka gnay isatsevni gnutihgnem arac nagned halada ini naitilenep
 iapacid tapad nagnutnuek aggnihes ilabmek tapad tubesret isatsevni irad utkaw amal
takgnis pukuc gnay utkaw nagned  sisilana lisah iraD . irep kcabyap  do  fitanretla aynitnan ini
.takgnis hibel nailabmegnep edoirep nagned fitanretla halada hilipid naka gnay   naD
doireP kcabyaP   edotem kutnu naksukof id aynah ini et edargpu hc olon yg . 
 asilana ini naitilenep adaP  doireP kcabyaP  naktapadnem raga nakukalid ulrep
 nakraulekid gnay ayaib atres ,irahrep igrene ismusnok ,natamehgnep isnetop irad isamrofni
 naktapadid halet gnay atad nakrasadreb aynnalub paites kirtsil nahigat rayabmem kutnu
eb adA .gnusgnal narukugnep nakukalem taas adap  nakutnenem kutnu nagnutihrep apareb
 SJPB gnudeg adap nakukalid gnay natamehgnep gnaulep irad ayaib sisilana
 utiay ,urabnakep naajrekaganetek  tapadret ini sak sura anamid sak sura nakutenem




 edoirep nagned ilakid isatsevni ayaib nagned nakisaluklakid ulal tubesret nagnutihrep
.ilabmek asib nakraulekid gnay ayaib nuhat naikes malad lisah tapad akam utkaw  
 
3 8.   ayaiB asilanA nakukaleM  
.3 8  1.  tnemssessA laicnaniF  
 asilana nakukalem tapad kutnU  tnemssessA laicnaniF  aparebeb nakulrepid akam
 nad ,irahrep kirtsil igrene ismusnok ,natamehgnep isnetop naktapadnem kutnu nagnutihrep
 gnay kirtsil natalarep utaus kutnu nalubrep nakraulekid gnay ayaib  igrene ismusnognem
 pukuc  nad raseb tnemssessA laicnaniF   edotem kutnu naksukof id aynah ini  edargpu
et hc olon yg  
 irad isamrofni naktapadnem raga nakukalid ulrep ayaib asilana ini naitilenep adaP
 kutnu nakraulekid gnay ayaib atres ,irahrep igrene ismusnok ,natamehgnep isnetop
 taas adap naktapadid halet gnay atad nakrasadreb aynnalub paites kirtsil nahigat rayabmem
lem  sisilana nakutnenem kutnu nagnutihrep aparebeb adA .gnusgnal narukugnep nakuka
 naajrekaganetek SJPB gnudeg adap nakukalid gnay natamehgnep gnaulep irad ayaib
 irad haduses nad mulebes nairah igrene ismusnok ialin naktapadnem utiay ,urabnakep
rtsil natalarep  id aynhaduses nad mulebes nalubrep kirtsil naiakamep ayaib ulal ki  edargpu
ygolonhcet   nakukalem atik haletes tapadid gnay tifeneb gnutihgnem nad  edargpu
ygolonhcet . 
 
9.3   igrenE natamehgneP lisaH asilanA  
em iagabreb nagned atad nahalognep nakukalem haleteS  nakukalem kutnu edot
 kutnu ulrep nad raseb pukuc igrene naanuggnep awhab naktapadid ,igrene natamehgnep
:tukireb iagabes halada nakitahrepid  
 upmal irad igrene ismusnok nakgnidnabmem kutnu nagnutihrep nakukalid haleteS .1
 upmal nad DEL lfC  (  tcapmoC thgil tnecseruolf )  awhab naklupmisid tapad akam ,
kadit DEL upmal adap igrene ismusnok  sorobes   upmal lfC  iges irad aynsurahes ,
 DEL upmal itrepes igrene tameh upmal halada nakanugid gnay upmal nagnarenep
kuc DEL upmal adap kirtsil igrene ismusnok nakanerakid  akij licek pu
 upmal nagned nakgnidnabid lfC  naitilenep isakol adap nakanugid gnay   
 .2  neisife hibel gnay kirtsil igrene naanuggnep naktapadnem kutnu ,aradu atat metsiS
 nagned surah CA naanuggnep akam INS radnats nagned iauses retrevni  ,
nep ,INS nakrasadreb  igolonket nagned CA adap kirtsil igrene naanugg retrevni  
 
III - 01  
 
 nakanuggnem kadit gnay CA nagned nakgnidnabid akij tameh hibel retrevni  nialeS .
 iauses uhus rutagnem halada CA naanuggnep malad neisife hibel gnay arac uti
tnu awhab lisah naktapadid akam .INS nagned  igrene naanuggnep ignarugnem ku
 igolonketreb gnay CA nakanuggnem nagned utiay aradu atat metsis irad retrevni  
us rutagnem nad .INS radnats nagned iauses uh  
 
01.3   igrenE natamehgneP isadnemokeR  
 halet narukugnep atad nad naknalajid hakgnal aparebeb haleteS  naka akam ,tapadid
 tapad gnay gnaulep nakrasadreb igrene natamehgnep nakisadnemokerem kutnu asilanaid
 aynaratnaid irogetak kaynab ikilimem ini natamehgneP .gnudeg haubes id nakukalid
er ayaib nagned igrene natamehgneP ,ayaib apnat igrene natamehgneP halada  ,hadn
 gnay ayaib nagned igrene natamehgnep nad ,gnades ayaib nagned igrene natamehgneP
.iggnit  
 
1.3 0 ayaiB apnaT igrenE natamehgneP 1.  
 ini ayaib nakraulegnem kadit gnay igrene natamehgnep naitilenep isakol adaP
meh ukalirep nakparenem arac nagned nakparetid igrene ta   ada gnay kitsil natalarep adap
nakanugid kadit natalarep taas katnok pots irad kirtsil lebak tubacnem hotnoc itrepes   nad
tnemeganam   igrene gnippilc kaep   taas kirtsil ayad naatnimrep iggnarugnem arac nagned
kacup nabeb edoirep  ynem kadit aynhotnoc kirtsil natalarep nupuam upmal nad CA nakala  
aynnial   amas gnay utkaw malad katneres araces  taas naka akitek nakalaynem naknialem
ajas nakhutubid  . 
 
1.3 0  2.  gnadeS ayaiB nagneD igrenE natamehgneP  
arac nagned nakparetid gnades ayaib nagned igrene natamehgneP   nakraulegnem
 aynkirtsil igrene ismusnognem sorob gnay kirtsil natalarep naitnaggnep kutnu isatsevni
 idajnem rajip upmal naitnaggnep itrepes iggnit ulalret kadit gnay isatsevni ayaib nagned
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1.5   nalupmiseK  
  lah aparebeb naklupmisid tapad akam nakukalid halet gnay naitilenep nakrasadreB
 : tukireb iagabes  
.1   nagnukgnil id kirtsil naiakamep liforP  SJPB gnudeG  naajrekaganeteK
urabnakeP  p gnudeg adap nanayale   rasebes igrene ismusnokgnem  12681
k  amales kirtsil natalarep naanuggnep atar atar nagned nalub/hW 51   akam maj
 rasebes EKI naktapadid ,9 13  m/hWk 2 .neisife irogetak malad kusam nad nalub/  
.2   SJPB gnudeG neisife gnaruk ayn igrene ismusnok naajrekaganeteK   nagned
 18,81 rasebes aynmulebes EKI ialin atad nauca m/hWk 2  malad kusam nad nalub/
 irogetak sorob   nakbabesid sinej upmal nakanuggnem hisam nagnarenep iges irad  
( LFC pmal tnecseruolf tcapmoc ( LT nad ) ralubut  pmal  muleb gnay )
igrene tameh  CA naanuggnep , lawdajret kadit gnay uhus narutagnep nad   nad
 nagneD .igrene tameh ukalirep nakparenem naka naradasek ayngnaruk hisam
 akam aradu atat nad nagnarenep iges irad igrene isavresnok nakukalem
id tapad gnay nagnutnuek .pR iapacnem aynnuhatrep tameh  101.509.35  nagned
.pR rasebes isatsevni  000.332.34  isatsevni nailabmegnep utkaw akgnaj nad
,0 amales 18   .nuhat  
.3    ialin nagned napareneP  nad igrene isavresnok satifitka mulebes nabeb rotkaf
etes ,%87 uata 87.0 utiay gnippilc kaep  kaep nad igrene isavresnok satifitka hal
nippilc 56 uata %56.0 g % 31 ratikes tapadid gnay hisiles  aynada nagned %
 padahret fitisop kapmadreb igrene isavresnok nad gnippilc kaep satifitka
 nabeb taas kacnup nabeb iskuderem upmam nad gnudeg adap nakirtsilek
nup .kac  
.4   nakukalem nagned halada igrene natamehgnep gnaulep tiakret isadnemokeR
 apureb utiay igrene isavresnok ygolonhceT edargpU   nakanuggnem nagned
 nad ,nagnarenep isis irad DEL sinej upmal  nakanuggnem tnaregirfer  CM -  22
 nagnukgnil hamar igrene tameh gnay nobrakordih  uti nialeS .aradu atat isis irad
 aguj ada gnittiforteR   naitnaggnep itrepes roiretni naigab itnaggnem nagned




aur maladek kusam  hibel idajnem nagn lamiskam   atres  nakparenem  ukalirep
 isasilaisos nakukalem nagned igrene tameh nahara nakhab   tapad raga
 .kajib araces igrene nakanuggnem irad nagnutnuek iuhategnem  
2.5  naraS  
gnabmegnep nad naitilenep kutnu naraS  nagnubuhreb gnay ayntujnales na gned a  n
: halada ini ispirks luduj  
.1  latot araces igrene tidua nakukalem kutnu naknarasid ayntujnales naitileneP  ,
agnabmegnep  ,naimonokeek iges irad asilana n  kirtsil ayad nahutubek isaulavegnem
 nad isavresnok nakukalid haletes  malad igrene natamehgnep kutnu nanikgnumek
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